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(57) Abstract: A gait generation device for generating an aimed 
gait repeating alternately an in-the-air period where all the legs (2, 
2) of a legged mobile robot (1) are made to stay in the air and a 
landing period where at least one of the legs (2, 2) is made to land 
on the ground. At least in transition from the in-the-air period to the 
landing period, the device generates an aimed gait so that the speed 
with respect to the ground and the acceleration with respect to the 
ground of the leg end (22) that is made to land is approximately 
zero at the moment of the landing. After both speed with respect to 
the ground and acceleration with respect to the ground at the mo- 
ment of landing of the leg body end have been determined to be 
approximately zero, the movement of the upper body of the robot 
in the aimed gait is determined so that the horizontal component of 
the moment generated about the aimed ZMP by the resultant force 
of the gravity and inertia force acting on the robot (1) is approxi- 
mately zero. This eliminates the landing shock. 



wo 03/057429 Al 



(74) ftaX: gjg , n(SATO,T8tsuhiko et »l.); f SSf^i^BBSSS: 

151-0053 3|[K«^^iZf«4f;t; 2- 1-1 «r€7-0 — OffidSISMfl: 
X^r "7—1 6RtlbkyoaP). 



(81) }g£B (inn;: JP. KR, US. 

(84) f$^m (fkm): 3 — ay /<*Mt (DE. FR, GB). 



(57) mi^i 

^\z^if^a^yh<D±^(ommt:^m'r^, cinicAo. mmmm^^ 



wo 03/057429 PCT/JP02/13595 




5 

fc}sb<o^m iBm^m) o^mn.. mzu-^^y v\t7.2>.-xu^ 

15 ^^tn^iivxm^^Bnx\^^^^o\z. min%^/urcmikx$>^o 
^^m<Dw^mx-mnt>n^mm\z:iB\,^x. mK:^ii)^o ^rcuumo \z 

20 tz.^x. iNpic. ±mi^if)^^^\zm<mm^m'r^^n0^^x\^. ^ 
t-mm^nxi^^tco 



WO.03/057429 PCT/JP02/13595 

2 

:$^mm<Dm^^mxi:^^y h(Dmm±^mm\^. _h#:56^e>M^$nfe^ 
$k(Dmi^^Mm'^'^xmm'r^m^^mu-^y h<D^TCDM#:&s4'tc: 

m^M'TBnm^^^^'r^mm^^mmiXh^xw {pfsi< t.^mm^ 

e^^^j&^^^^^nso m-DX. ^(oun^^\z.m.'z>xxii^v v^m^ 
■^ittct^. ^^m-d^Bmmm^omfm<Dmmmm^pf3i<x^^o 

20 ^mizt;:^^^izmmm^^^^^!^'r^^ht)^^v)0m.x^^ (^2 
mm)o cn\zxn\it. mmmm^z^n^MmmmrznxtnK . ^mixi 

ci(Dm2^0^T?^^. iE>\zm$'&mmm:^zs^^m\z:^n^BUzup 
^m^t-^^m^mK. mmBn^^\z^vf:s>mm^m^^mu<DMm 
25 mm.^^ mmw^i^^^a^m$^mmmm\z^n^Mmmm.:^nMm-)j\imm 
(Dmmtimm\z:/3:^ iz^ML-^m. mBu:^y hizi^m-r^mti t 



wo 03/057429 PCT/JP02/13595 

3 

m'\^ti t(D^t}:fyimB a ^ z M p HI 0 tc^^-r ^ ^ > h (D7i(.^ii^^ 

'^<Dmmmr^(Dmmz:^\,^Tmi$^^^^n ^mKtn:}mmm\zmhr ^ h 
ti^m^m^^^mftT^^izmm^^^^^vTc^^. h(D± 

co^^©igi&#^^i;s n <i:j^< , ^mmom^^mmmizmBib^izm 

ii'r^mi^^mmt(DmMmmf)^m<u^.i:^iz^^:^n^ (m^m 

iiz^^xmrvxi^^^ox. mi^^MUoMmmm7!)mm\z^^rcib\z 
ummm^t. m^^^m^ ±^m\z7&':^n ^ ^ fs^m^iir^^. 



wo 03/057429 PCT/JP02/13595 

4 

D2)^y h(D±^^m(D^m'^m^^Tmmm. m 1 1 2o:7D- 
10 -^mm&mmmi^nmmm<omm^^T^mm. mi 6\tM'^mm<DB 

^m^^-rmMs mi Qumi 2 <Dy n—^^— h ©•y-:/;i/~5^>Ma 
^^*r:7D — 5^^— m 2 0 um 1 9 (Dy u—^^— hoi^ryjv—'^ 
15 yiSkm^^-tyti—^^—h. is 2 i 2 0 ©:7n— •5^^— bo-y-r^ 
— 9^>Mas^t"r7 n — — 02 2Um2 1 <Dy u — ^^— h 
©u-:/;^— 5^>Mas^t"r7 D— ^ V — hTa&s. m2 3~bi3 o\t. 

0 2 2 <Dy a—^^— ho^^^oDmrntimm-t^rcJ^omm. 0 3 1 « 
M'^mm\z:^\-^^±i^^m(omM<om^^^Mmm. ms 2\^mi 2<d 

^^^^(Dmj^tjTK^^^wmmmomMm^^'rmm. ms 4 \±m 12 

3 6«EI3 5 cd:7p— g^>MasrS^'r:7P— ^v — 

25 h> ^ 3 7 3 6 0:7 P— g^^— h (D1tr^;l/ — :7 P — 
^^-h. 0 3 8 «EI 3 7CD:7P — 5^^— h <D^3(Dil!im^mm't ^Tc 



wo 03/057429 PCT/JP02/13595 

5 

4 5 t^nt (Dm (Dmm\zm-r^mm^^Tyu— — 
h> m4 6:sLnm4 7\tu®±^mm.^m<D^Mf&im^m^-r^yu — 

10 

e^T^ ^nmm^^mvx:^^m<D—mmmmizm^m^^mti:^y 
15 ®i«, :^m-mmm\zm^^^^]^mm'Rnmmmm-^^mm'^n^m 

m<Dmmu±i^2 4m^^Bm\z. imu) omm (m^) m (±#^2 

4 fCMt*S a-:^[B|(D|lIijgffl) (DHItflOR. lOL (t3^^R. L 

25 (Ommi 2R, 1 2L t. m (MigP) (D\f.v^:)3^ (Y$ft**DD) (^Hf 
^ffl<^Pi&14R. 14Li:, MS© tf -/ 5^:;^fR| ® Isl^ffl <D HtS 1 6 R . 



wo 03/057429 PCT/JP02/13595 

6 

1 6 L ^n(D\f:y^:^i^(Dmum(Dmm i s r, i s l 
t2-)v:&[Hi(Dmmm<Dmm2 0R, 2 o l tufi^m^-^n^o 

^m^2 O^-^CD 2-O(0mm 1 8 R (L), 2OR (L) (DT§|5t-«> 

^mw2<o9cm'^^mmt^M:^ (^m) 22R (d Tt/^mm-^n^i: 

5 2 , 2 (Dm±^iZ 2CDJ^®3OOPiJ10R 

(L), 12R (L), 14R (L) ^:^bTMia±#: (^#) 2 4 J&t^ 

- t)#tj-e>nTv^So ±^2 4<Dp=^m\z\ts m-m^wi^T^^mm::3.-y h 

h 2 6 &_h#: 2 4 O^gPtciSmbTV:^ S„ 

OR (L), 12R (L), 14R (L) J&^e>«^^$tl, I^HfiSt^HtS 1 

6 R (L) fi^Bmm^n. ^mm (&nmm) Jttmmi sr (d, 2 
OR (L) ti^^mm.'^n^o ^r^s&mmtmmmt\t:km^j>^2 8R 

(L) T^M^n, J^PIifS^J£M0^»T)liU 3 0 R (L) T3iiS 

15 $ ti 5 . 

j&tmD#frte.nst^fc, Ji#2 4ojii^§U{ctt®^a5j&«gBM$n§o n 
20 mmi^^±i$^2 4\zMVTmmzm^m(DmW}^nf3:o ^tt)mmtu 

#JfflI#:2 ®±B33^fifetCcfc D . 2 OM¥ 2 2 R (L) ti, ±#: 2 

tc:|^bTMIKI#: 2 . 2 ^'&t)-iirT 6 *2 = 1 2 ( d CD ?)3 iHB ^ T r*j 

25 ^\zMT^mM^lz^\,^XUmW-^^\^^ h JVizMt^^W^z:^ 



wo 03/057429 PCT/JP02/13S95 

7 

5 (D^mm(Dm(D^^j^^) (D&:m:^^zs^(D^mmm^M^'r^o mm. 

fc. =&M¥22R. 2 2 l.(DiiLm:&.XSmm\^. ^^^2 2 R, 2 2 L CD 

:^mmmmi^\t^^^2 2 R, 2 2 L(Z)f^^;^ti. ^?^J;lt*^#^5p2 2 R. 
2 2 LOjg®± (J; «9:^#:6«llc:«#0#: 2 <DMmiltfO'=fJiD'J&^ 
10 2 2 R. 2 2 LCDiSM^©ffijg^j&t^J!gM^:^t>:5^#) iC^^^n^o 

mnz^-rm<. #p#2 o^MPiiP i s r (d, 2or (d od 

T:3^tc«j£5p2 2 R (L) ^©r^tc^^® 6liii:^j1r>l^-3 4J&t:^^^$n 

TV^^o M6^:b'k>1?-3 4{^. 2 (D^^p 2 2 R (L) ©^«10D 

^^zs^m^2\zi^mT^mKi:3 (mmnm) ^^^mm'r^ft 

15 86CD*>CDTib mmKiJ (DMmi] 0 3 :^]^im^F :si , Fy, F z Mt)? 

^<D3;^|^iI^K:^[^Mx. My. M z <3[)^Ul«-^^$!l Wol ~ b 

2 6tcm;^t*§o ^fe, ±^2 4 Jc«. z«i (^le^^iRi (a:^j:;^fRi)) 

x>3-i5'* (p-a^ux>n-y) 3 3 (03#M) tTijmn^ti. m 

3L>n-^3 3 ©^mM#:^mx>n-^3 3 d> & tllirLx y h 2 6 \z 
25 ffl:*$nSo 

S 2 (^l^TJ::^ Id. #M5p:2 2R (L) (D±:^\Z}t. WIB6$ft:^ir> 



wo 03/057429 PCT/JP02/13595 

8 

:in^0U^mm3 8:^n^m^mi^4 o\z^^n>:f^'ir>xmm 

^18R (L) (la 2 TJ^S^HiS 2 0 R (L) ^^B^bTVi-S) 

10 - m2izmmxm^'^nrc^^2 2R cd mKij^^nxv^r^^^ 

>>?.il^4 2 ©t^tatiS 3 8 ii^mn^4^4 0 i:*tfet>^5^. JB^p 2 2 R 

mAtC^fetCjg^t'jfe^ll^ 5 - 3 0 5 5 8 4 ■^t;ifBm$nTV:>^<0'r. 

y h lommmoz^a-i yi7 (Bi^m) 4 4 (®3#M) J^^^tt 

20 ^"tl. ^(Dz^ B y ^ 4 4^mi^T^ ^ tX. EJt^HjUTV^S 

p:^!y h 1 ^Mm^-^^fSiE. u:^^ h 1 <Dmm\zMT ^^^^^M^^^z 

jBv^xmm=L-y h2 6\zxiox^^^^\zm^'^n^o ^KDm^. a 



wo 03/057429 PCT/JP02/13S95 

9 

^>i^bQ. DXA^m^ee. ram54. rom64. mn\zzLti 
~yh2 6i?«, Mt3#jiai#2(D6fft:^ir>-y-3 4> M^-fe^+f-se. 

-J 7.'T-( V ^ 4 Am(DdMjmnuA/T>^m:m 5 o x^i^^ )vm\z 

D 3|^^^ h 1 (D6-K0OX>n — 3 3 (D — X^^ — 3^) (D^ti\t. 
:^ 5 6 *^LTR AM 54tc:A:^J^n§o 

fg-^M) ^#tllb> RAM5 4JC]gltB-r^o ^feB2 (?:)M^S«6 2 
RAM 5 4 e>MI&:^^^Jg^i:, MtBx>n — i$^'3 3 0[)m:^«^lC« 

Ji#«€r^mbTD/-A^m^6 6 t 4^ T > 7^ 3 2 a t^^^^LT^ 

bx^i o^t^^ge o:Rrx^2(DM^^e6 2(D«itg) {cj:oTa^s 

^')T)Vd^-( h.\Z^^\,i:^ijt:^^f^^^mm.l 0 0$li;^TV^§„ 



wo 03/057429 PCT/JP02/13595 

1 0 

5 p) mm> ^^xsum±m^t}mmii)^^mm-^n^. mi^2^mw 

M^m\z\^. m^\t±i^mmuzm mmm) ic^^^a-;p^iRi (x 
<D±.w-2 A<Dm^n c^m^) tTS$ti. ^^'^m\t.^^^2 2\zn 

mm\z^iD^-mm^mm^\z rmwa tv^^-^, ^fe. ^^^2 2\zmm 

tli iiW-U. n-^yhKD^X (20) ®M5j£2 2R. 2 2 1^ \,Z'0\^^X 



wo 03/057429 PCT/JP02/13595 

1 1 

EmmKii(D^-^> h}^^\t. mm.!^^ mmm (zm) *fc>o 

2^maimAlc: 20. 00-352011 #^^#M)o 

Z. <D^ 3 l^^mf)^ B , ±fB#l^ 2000-352011 ^OB^m^X 

\-^mm^m^. 'A<D^'5\zmmvxi^rzo 
b) mm<Dmimm^ii},t. i^(Dmm(ommmmmMt^<DZMFi^m. 
20 ^ff te::feViT«. :$immAt^^\z^m^ 10-86080 ^<t^mxm 
•^B\z. mm^^(Dmm\zj;:^miStti tmt} t(D^titi^^mzMF ^t) 

0;^J6. #m 2 000-35201 1 -^(Z) 0^$H#T «^ mm^s^om^ 



wo 03/057429 PCT/JP02/13595 

1 2 

5 i)-) 'bMiaiiM^TJfe^o Ji©feJ&*^H^Tf4> :ic!)m>K:^^ia^:5^'® 

25 }z^^mizifi-^n\zmx)i§.-^n^o ^om-^. ^^m-v\tm 



wo 03/057429 PCT/JP02/13595 

1 3 

m 5 izmTMrn^^^^miz vx. -m^^^mm 100 ^i^m-r^ 
5 ^\z:^mmmAi!)^mmvrc^m^i 0 - 8 e 0 s i^^^gtcfeiaife^ti 
fsLif^nn^^izmm-r ^ o 

10 :^i,^mf)>-':^<D^<om^2 i^mm (d&^2 2iitmm mm) f§ 
>¥m^mm^> mmi^2, 2-fy^^^iz^<^^m^f)^^mzm^M^tL 
So m5(Dimm(o^mu}¥m^mm<Dmtkm mm) (D^^m. 2#g 

(Dmt^m) (D^mti^vxi^^^o 

^<Dmn^^^\t. a:^^yhl\t. 0 5 CD 1 #B(3D4^]^7?*t- cfc 5 iC, 

h-m^wmo^mi^m^z^i^^x^wm (ti^^y h 1 <Dmn:^i^mm(Dm^ 
2) mo^^ 2 2 <D:fy^ib^ iixmrn^^o m^^x. m5(D2mwi(D^mx 
20 mT^o\z. P3i?-/hiti. mmvrc&^2 2 (^^mm(D^^2 2) 
(Dmm(Du\^±m^mm^'&r^m:. m 5 o 3 mm (D^^mxmt j;:. v iz. 
^(D^wmm(D^^ 22 mb0 smBo^miz^n^v^^y h 1 (dm 
n:ij\^'^n(Dm^2 <D^3f2 2) (D-z>m^xm^m^x^^\zmzs±i!)'^ 
So ^n^y)>^m^nmi)mT'r^t^},z^^mi()mtihir^o t^. ifm 



wo 03/057429 PCT/JP02/13595 

1 4 

\t. mm (^^m<Dmthmm<Dh-m^mmx-mmizf3:^x\^^rcmi^2) 

^«ioo«. ^<DM:^/'^'p :^-^^m\^^xmim^^^^^t^o cfco 

15 ^^vrc±x. ^(D0^n^:<—:$^^m\r^xBmi0'm<Dmmm^M^A^ 

3 2 3 3 4 5 o^\zxmmiynLmmmmmMy jv^ ^m^^^x^ 
i:kmny ^ ji'^. t-/^t)-&> mmmmi)^!/ (i + rs) omxm-^ 

i&o. mm(Dm^^mzm^m.\zmmt ^ - m-n-r^ 



wo 03/057429 PCT/JP02/13595 

1 5 

mmmf)m<:^^\z^\^^z<Dmi!)m'^owmm oo) fj-^^m^M-^nx 

^(D^itm) \zm\:^f^^-^(07s^vy''xi3-m^x^n^o z.(D^ofs,^ 
mnf^m^y m^^%\\zxm^m.\zmt^^'Dts:mtiffi^^ 
■^n^fznxf^< . m^nm\z^\-y:^mwmmmi%y^)Vdf(Dmti(Dm 
%v<\±uuo\z'r^^tffix'^^o m\z. m^y^jv^^ 
10 3^£^± (3^Tj;irO, m^vrzm^\z}t. mmmmmmy )v^(d 

\zWM4[:'^nrcmi. ^o^m-^ntcy^^y f a tiid'^m mm mm^y )i 

X. ^(Dm.M±^m\z\t. m$Emm^ti/t. 2 (Dmmi^^mm 
i^mtmmmmmmizmm'r^) i^xizwrnmn)^^ 0 ^xm^p^vxi^^ 



wo 03/057429 PCT/JP02/13595 

1 6 

mM:^2 2<Dzm:&m^m c^t. mm^^uti,^^) t^om^m^^ 

• ^^itti^M^n^t^\zm^mri!)i^m^t'^nrcWi. ^®^^$nfex 

10 -M,^m^(Dmmfi^m (mmmMmm\zmm) ^x\zwmmti^&o^xm 
'P'T^jz^izm^A'^mmM^n^o $&tc. mmM^'m^x<Dzm-:^fpii 

^:^<omM'f'j^iiLm:^x(Dzm:^\^<om{tm iz:H\iLmm^i^m\zmm 
15 -r^) \zmn^m-^(Dmm^<D7.^y ':fAij) iifimfSimm^My ^ 

20 mihmmib-^&^^2 2<Dmmi^^mm^x. mmmfi^^o^xmm^iz 
m^T ^ ^ ^ ^zps^m^-r ^ t^iz . mMM.^m^(Dmmmm^i^< 
^(Di&mf^Mx. 7s'T-y':^xti<Dm^^Mmmzmy)m^^z.tx. z 



wo 03/057429 PCT/JP02/13595 

1 7 

f«i ® ^ ¥ g m 31 CD ^ ^ t iRHi js ^ ^ ^ «i j1 ^ ^ f n ct V i , 

m^mmm.^^^ mm\zmm-^nrc'^m(D^wmmm^x<D^^^2 2© 

10 ±m(D^v\z^^-^n^mm^^^mmmmM\t. ^^^2 2(D&m 

jciRjd^oT^^ \zMmvf3:i)'^^mm^mih'r^^'5 \z^m-^n^o 
X. mmm^^&mmmmm.u. mi^&o\zmm'3^mmm^x\z'^^ \z^ 
m<om\:,mm^o ^r^iitrnto iz^^xmrnv. mm'^mmnwzxmmi^ 
15 M^m\zmmvxw±^^^'5\iz^m-^n^o 2:cDfeje>. ^1^^220 
mmmm\z:^n^Mmmm (m\zmM^nrc^mmmmmx<D^^^2 

\z:^\,^xmm\z±mw2 , zfi^^^iz^^tEr^'^m (^^mx<D'^m) 

20 H&SB^ff^^Jc:fe^^T«, a:^y h 1 \zmmT^Mtl\Z^'DX^^m 

vftift^x. ±m(D^^\z^^^2 2 (Dmmmm\z^\ir^Mm 
mm-fy^o ^r:i\tm^o \zu^^^\zBm^^^mmmmM^^^'r^t 



wo 03/057429 PCT/JP02/13595 

18 

sitmmmnfio ^rcm^Hoi,zf3i^^^\z. ±^2 4;&^e»MTMJS¥2 2 

0. mmm^ffi7^:^\zf3i^(D^m±T^^3\zvx\^^^o 
' ^Tc. ^mmmmx\t. mmnrnm^y ^ s^my^ ji'^^s 
^&.± (m^itsm. mm^zmmvrc^ox^^^rni^. mm^^mmm 
*Tic^M¥2 2 cDM^ (s^^&imomtmm) m^o^^ftm^^oizfSi 

10 -^rd\fxf3:<. #j£¥2 2}*. ^(DHumm^mm^^mMizx 0 mr^L^t 
uuo izf3i'DXi^±'r^o '3*D> mmmm\z:^n^Mmisimm% 0 ^ 
rc\:iuii^o\zfsi^o vtcffi-DX. mmmmi!)'^^K)-mfi^-^ <fsi^o w^z. 
mm<ou:^y h 1 (Dmmmmi^^mm(Dmmmmi^^ ^^tix % . mmti^m 
t.^m±vi3i<tj:^o m^T^t. mm'^mmm\zx^^^2 2(DMm 

15 ^^^0 ^fe^tats 0 \zT^±x\t. mmmm^^y (D^^y ^ 

2 2 (Dtximm\-i—mz},to}^f3i^i^\f^o 

^^^mm\zmvxit. ^^^2 2mmmfMmm\zx^<Dmxm 
rnvtuWi. MM^2 2 0m^(Dmi^mib^m\zmm'r^^xm^mvf^o 
20 zihrci^. m^w^2 2(Dmm<Dmu±mt^m\zmm'r^mn^m^m^ 
mm\zmi^vx. mmmmmr^^my ^ )i'i$^\z^Ki^^mmmMi()'^^m 

25 \ztsi^ (^^^m(Dmmw.^itti^o \zf3i^) ^^\z. -^^izu. m^M 



wo 03/057429 PCT/JP02/13595 

1 9 

5 ^^^2 2(Dmm<D^^mms '^^\z}t-^(Dmmhmmmf)'^o^rcm^ 
\to\zt^:^^'^iz^m^:^^<Dmmi^m^•^n^o 

mmxu. mn^^\z:^i,-f^ummKtimmm^mM<Dm^ (#b<« 
>¥m^wmx<Dm^) -^m^ (mKtimmm^ommm\zei(Dm 

^z. BmmRti^m,^^m.m.^t. mmmizmm\zfsi^^v\z (mnj^^m 
15 m\zfs:&f3i\^^^'D\z) mi^'r^<otit$k\f^o ^numKij^mm-r^mo 
u:^y h i(Dmm<Dmip^m^i)^\z'r^rci^x$>^o m> ^mnt^^zm 
m^ r^n^m\zmm:/3:mm. (MoMrnxommfsimm.) 

^mmmmmxy^z^^ Ammvrct^iZ'M^i^m\z±c^m<Dmnu. m 

mn&vTc^ \z^wmm^^ 2 2 (D-^^i)^txmmv. )kiz^(D^mmm 
2 2 <o^t^^xm^x^f^\zmz^±i!i^^ . WLWiizmmm!^^ 220 
i>^i)^b.xmmt^o vr^ijt^x. )^m^mmx(DmmzuFmm.\t. m 
7 cD±^^(c^Tj;-5 jc, ^mmm&^2 2 (Ditj^aj^t^wmitmiivx. 



• wo 03/057429 PCT/JP02/13595 

2 0 

xm:^\^ (t&m:3^fR]) (7)a:gizMP*ii3i§^t-t)©T2b t)s miorm 

15 -htB^:^7&^^aaz MP iHl (9 \zi^m-t^^-^> b (DtK^^:^/^^ 0 

^: V:»^l&;(3#6«)5p^^ft^^ilJ£'rSo VTcti^'DX. g^ZMP^^^i^ 

\zmi^vxhmt>:^\^^o mxu. ^^mx\t. s^zmp^, mmm 
{>¥m^^m(Dmrm) (D^mzMP^mi)^^mwjhf3:\^^^'5\zm^v. 
^^mm^\z^v^T. mmm(DBnzMF&:mizyfmm {T.^rv-f^) 

20 ^^^^^-^.^^{cMSI^ZMPfljl^^^bTfe^tDJ^Vio Uj&^L-J^^ 

mmmxn.. mi <o±WLm\z^t^':)\z. ^^m\z:3^n^mmzupm. 
m.(D:K.n:)3^umt.. ^A(ommmmW'2(Dmmi^x\z^nmmfk^2 2 

:&j;'5tc:bfeo mi <o-rwtm\zm^i^'^\z. ^^mz^n^b^n 



wo 03/057429 PCT/JP02/13595 

2 1 

:^>h cmmm^^mo •^^miz'/si^^vj.zummm^^mr^ (^k> 
M.i^m\zu^u±^^mmmmM^mm^^) ^5\zLt:. 
&sT\zE^zMFWLM^mm^\zt^mm^m^^o ^^m\z^\^^x 

'oxnm^n^mtni'm'mti^(D^tiifi^ummn^mM.^t>y)\zJmmr 

iiBocTi: < ^m.'r^mizm^^^mtim=^y')i^i!)^mm'e^)v 
xf3:< mn'E^jKDm'^izift. ^^•^tLrc:mm(Dm^^t>K>m'E-^ > 

\^^^tt^t. m^i^t>^m'E-:<> hitmmzMF (D^m\zm.wi^> 

m^hmtzn^mT^m^^^^^o b^c^^-ox. com-^^z. s^^zmp 
<D^mti^mm\z^W)-^-ii:^t. m^^t>K)M=E-^>hh^mm\zm 



wo 03/057429 PCT/JP02/13595 

2 2 

mm (mmmizmm) t;:bT^<0/&tM*bvi, mu. :$^mmmm'cm 

^M'^mmi)^. zMPfijiA^^-^ (Bi^zMpm^i^^jtt-s/i^ 
10 - ^-^) tbT^^^nso ^fc, -hsBbfezMPfijio ymn^izm 

15 j^*&d«i^vi^:-Q"5 1 0 - 8 6 0 8 1 m 



wo 03/057429 PCT/JP02/13595 

2 3 

5 mm±i^mm\t. mff^z^v^x^t. 2^i^mi^A(cj:§#^2 o o o - 
3 5 2 0 1 m<DB^mm\zmmi^rcmmmm(D ^ t < ^ ^^izmm^ 

#:^^JC— ii[$i§rTfeJtff Jg:l.io #0 2 000-35201 1 #T«. 

10 ii^'^iz—^vxif^^^ttmc^tx^^o 

bd^b. ^nf3:^^fpmii)^^^m^'p^mmmmx(D^n\z:id\^^x\t. 
m\z±ii^:^^mmm^mm'r^rznxu. mn^m<Dmj^tiyi(^^m^-^'^ 

15 ^^x. :^mmmm\z^\,^x\ts mm±i^mm^>^-mizit^Dxmm± 
i^^mm^-^^^mM^zirBT^ttvrco ^vm^^izu. !^-r\zmm'r^ 
^rc'o<Dmm=e-\i^m^m}izm^-^'&^zLii\z^r). mm^^<om^ 

^m^m^^^m^-^^^^^izvfto 

^n\z^^xm^'r^a:^yh i (Dmi^ti tmij t(D^±\zMvxmti 
^mizi^^^^mKti^^^^^mm-^'&'r\z (u:^y hi (D±i^m't> 



wo 03/057429 PCT/JP02/13595 

2 4 

10 - m^mizmr) mK-r^rctbiz. mmiz^^x^^-r^m&.ti iimti t: 
<D^tnzm^^^mKij^m\^^xmimvr:ii!fi. m\^^ iiMti tcD^ti^ 

t\t. M\^^iz:k^^f)^mC'v\^^-mmizf3i^i:\^^^o 
^tiizMv. m9<D^o\z. p jj^^;/ h 1 cD^sMi&JKHjs^ e>, ^^^^ 
15 pr ^t>.v\z±i^mmMuamm (±4^2 4(DmmMo)M-mmm) ^mm 

mKtimm.m.^tmKti7i^^0.^t^mwj-^'i±'r\z. mmzuF mt>v 
20 <D''^^\zu'^y h 1 <D±ii^mmMmmm^mwi-^'&^mm'e- h*&±#: 
•m^^ti^^^t. mK-:hmm.^^tmRi:7i!^^f^^^m<\:-^-^r\z. a 

^^Mmmmmtc^ <DmKi]7i(^^i^^(Dmit^ AFr tT^o aft « 



wo 03/057429 PCT/JP02/13595 

2 5 

)v^m^^^o Tcfcv. w.T\z^'rmti^^5')i^\zmvx}t. ^^-^^^ 
01 Ota. -^%M'mm\zm^^Bn^ui^^y hmti^^'f)V'x^^o m 

2^<Dm.^2m., 2m. 2 4 Jd^/iS-r -5 Mjfe 2 4 m}&i 6 T'd: 

mW-2, 2(DWitim (#Kj^2m. 2m(Dmti^) ii±i^2 4(D 

2 40MJi^^ (±#:Mji^-F) tmKtl t(DmW:. MrKic±#2 4 
\ZU. ±i^Mjk2 4m<Dyi(.^mm\Zj;:'DXm^'r^mKt}\t. ±#2 4 

y ^-i —)V(DmWimW}\z^'DX^^T^m^ti\-i. ±#24® 

;^2 4mtaj^#:(DM«^-^tfKfi&fe':3o S^^^{C 



WOj03/057429 PCT/JP02/1359S 

26 

^iz. ^-J^ )\/^V-> (Xlft) <i:|&it^ (Zfft) 

10 (z$tfi) ^^-g-ty^®) T©Ml(f;^@S^^#iii&b:fe„ 

^'o\Z^m^^. 3^*3. #^jfe2m. 2m, 2 Am\t^niimi^^ ^% 

zsup : 

20 ZtS^total : ^^S'L'l&lS&e 
Xsup : ^jtiiIK^7jc^&M 
Xswg: iilfiI®^7K^feg 

Xb : ±#:H^.7K5p&ffi (SfffB;^. P r j^^ e> M ^ ^ ^ Bf ^ <Dggit;^^ tt:^ 



wo 03/057429 PCT/JP02/13595 

2 7 

XGtotal : :^#:Svi>7K¥'feg 

msup : ^wmmM.m& 
5 mswg : mmm^.mm 

mtotal : a2j<^;/h^RM ( = mtotal+msup + niswg) 

My: mmzMF 0 <DmKt)t- y<> h mv <\tmRt)=E— > 

15 ^^mmmm-T^^ti. #P#:2 ©S^BmCD^e^:, -€-©jHI#2CDM 

ttlf(^^l&Xie:*fbT. dx/dt X(D 1 pg^g::$:^^^t) 

d2X/dt2 t*X(7) 2 |Ji'm:^SrSt)To VTc-^'^^X. mW^Xi)^m^r3: 

dx/dt d2x/dt2 ^tMrnm^Mf^-r^o s^-^MtiMimm^^^^ 



wo 03/057429 

2 8 

01, ^02. 3S;03T^$n§o 



PCT/JP02/13595 



F z=mb*(g+d2Zb/dt2) +.msup*(g+d2Zsup/dt2) 

+ mswg*(g+d2Zswg/dt2) ^0 1 

F x=mb*d2Xb/dt2 + msup*d2Xsup/dt2 + mswg*d2Xswg/dt2 

^ 0 2 

My= -mb*(Xb-Xzmp)*(g+d2Zb/dt2) + mb*(Zb- Zzinp)*(d2Xb/dt2) 
- msup*(Xsup - Xzmp)*(g+d2Zsup/dt2) 
+ msup*(Zsup-Zzmp)*(d2Xsup/dt2) 

- mswg*(Xswg- Xzmp)*(g+d2Zswg/dt2) 
+ mswg*(Zswg-Zzmp)*(d2Xswg/dt^) + 3*6.2 6 by/dt2 

^0 3 

Z Gtotal=(mb*Zb + msup*Zsup + mswg*Zswg)/mtotal ^ 0 4 

X Gtotal= (mb*Xb + msup*Xsup + mswg*Xswg)/mtotal ^0 5 

£^T(CJt|Bl&;^j^^T';i'i:ifrlB AFp. AMp. AFr, AMr<Dm% 

HUfBAFp J*. ^0 2JC:feV>T. d2Xb/dt2 ^^i±&rdifmm^'^rcii 
#-<^ Fx COjSI&fiT^S36>6>. 5*C^{Cj;^T^J&Sn§c 
A Fp = mb —^06 

YbAFp ±mmi3^=ey')i'<D±i$imj^2 4m©M*JC*B^-r^o 
t&tBAMp it. ^0 SiZ^^l^X. d2Xb/dt2 &^&S;€tj-ig«l $ 
My ©^K«Ta&S5&^e>, 'A^iZ^-^X-^^ ^fl^ o 
AMp = mb*(Zb-Zznip) —^0 7 



wo 03/057429 PCT/JP02/13595 

2 9 

AF r =0 0 8 

fflflBAMrf*. ^C0 3{C:feV^T> d2 0 by/dt2 ^m&S/^c ^tSKj $ 

r:it^(D My (Dmmmx^m^-^^B. ^M^iz^^x^it>Bn^o 

AMr = J — ^ 0 9 

:^mmmmiz:^\-y ^i^msE^mm i o o a. dtj^^^ h i 
yrm^mm<Dmihm) ^x<DBm^^i^^mm\z^m^ti^o ^jit. m 



wo 03/057429 PCT/JP02/13595 

3 0 

10 - UJ^Ttc05©^ff^^^^^-r^iit*^Jlc:UT, ^^^^^ft 1 0 
15 ifi^fs.'son^. c:<D^fflaf*>^^^fifeS® 1 0 0 cD^mi^^icff 5a:t)n 

So ^^ViT. S012 ^MT S 0 1 4 tCii^, ^^^fi^Sa 1 0 0 ti. 
20 rC. ^^CD^D#t>D aT?25St#J^S 0 1 8 tCjitf t^tZ. 

t)ST?^j:V^<h#tSS0 30lcJit^o z.<^^. ±iB r^^0^D#t)O 
25 S 0 1 8 (Ciity ^i^t^^^J t 5&«0 \zm%\^-^n. ^^V^T? S 0 2 0 JCil 



wo 03/057429 PCT/JP02/13595 

3 1 

15 1 5 &#RgbT. ^la^^ (i^s) \z%t)^m.mm:^^2 

MS¥2 2 (0TJ^2 2R) cD^m-ag^^tC^bT. ^HF^^^itJffll 
20 xnext, ynext 7^tt^Slb> ( f& it HI 0 ) Jc: 0 znext J'S 

nmm^^2 2(D^m<Duu.±m^mm\zmm imm) •^^tc'^mz^ 
vix, m.^nmmm^2(D^^^M-^^w.m\zm\tvt^mm-i)mmmh 
25 ^^^jk ic<Dj^jt. i^mM3m(Dm'v\t^mmm^^2 2 <Dmm<Dm 



wo 03/057429 PCT/JP02/13595 

3 2 

&^2 2 h (Dmmf^^iiLmmm(D^^m.\zm'Dxm^^ 2 2 ^^^s^iir 
10 -TcLm-B^ (^^2 2 <Di^m^^mm^^&m(D^^m\z-WL-^^. 

^^2 2 omm (isj^) ^mm'j^Mmm(D^-mm\z--r'^-^-^r:im'^) \z 
:fefrts^j£¥2 2L(Df^^j^ i^iomv<\^mi^^^^z^^'r^m±<o 

^zmvx;k>^ m^^^nmmm?^ mi 5(dx" y" mm^mm) 

mm (^^{it) imE (^m^m (Dmmm^^2 2 (Dm^f^^ 

20 m''m^^2 2 (Dmm'^mmm (m-^m) 2^s©^jfflni!is^2 20 
mm'^Mmm cm^m ^x(DmmthxM^^o 

FJimo:>m^\zj^^x^m^^^9ioo\zXi3-^n^%(DX$>^ffi. ^ 



wo 03/057429 PCT/JP02/13595 

3 3 

(om^ (^^) ^^(Dt^^isoti-^y h(Di (D^mmmt^m^zmm 
^viTs 0 2 2 \zm^. 0^^}j^mm i o o ^m^mizm<UM 

MP$fi)i^m^Ts zMPfimA^^-:^^. mmm^timmm^m 
)^m^^m:BLn^^m^m'ir^^'ir^^x^^<Dx. M^mm^ 



wo 03/057429 PCT/JP02/13595 

3 4 

mwi^m^^%t^itii>\zm^mz^i^-^ti^%(Dx^x). ^^^^^ 
20 2-4(Z)fig*tMS¥2 2, 2 2 o^a:g7&^e>;6^tt^nfe&@ic-rnTb* 

•5 Ci:€r^^t-^o ^iS:^t^4^<^^it<htS. 2^^»ja7j^-/ h 1 ©±#2 4 

®^m*«MM^2 2, 2 2 cD^e (J: ^mmm^^2 2 



wo 03/057429 PCT/JP02/13595 

3 5 

02000-352011 ^(D%(D tm^X:^^o 

^mm(DmmmWiX\t. 2000-352011 -^©m 1 mnm 
15 rnxm^^Tcij^orjimmfsi 3 m.^W}ti^=E'T)v^m^^x\^^f3i\^^-^^> :k^x 
^m-^ti^mmm^^^Ui\sLM^^<Dm^^^t. mi 0 izmvr^i^y'jvcD 
^^i3i4¥m^:f3imti^=E'T)i^<Dmm<Dmm^\zMvx%. m:mm\z-['^ 
umrnxmrn-r^^LTfi^x^^. 

20 mmm^ = Jt#«^7K^feM + Ji#:K^7jc¥5im/o)0 

1 0 

JR^^:5^ = _h#M;i^7jc¥&m - Ji#:M^7X¥5i^/'ft)0 

-S: 1 1 



wo 03/057429 PCT/JP02/13595 

3 6 

^tz. coO «^^R)f^<DiitT2bD> ^frBtT^^; 2 0 0 0 - 3 5 

mmj^^^^niE^^6^\zmt^^<Dm(Dmm\t.. <^m2 000-3 
5 ^mMmmiz:^v^x\t. 2000-352011 ^\z^hrc:^^ 
. mm^^^j^-^^m^v. c<DBumKti$^m.f^^^msti^m\zm^'r 

15 mzMP^m^mo—m^. &.-f(D:$:mmmm\z^'r^^\z. ^pv^i^ 
-r^rdnT. ±wmm.m.mmm^mw\z'r^rzib(DmmmKtt^0^m^ 
(DmM^^izmmT ^ z. fm-v^ ^ o 

:$im\zm^. S 0 2 2T}*> m 1 4\Z^'ty xn—^^r— hlZ'^-oX. 

20 -^t*. s 1 0 o\zi5\^^x. ^ijsiiHi^^. m2mm^^<D 

m\zB^^m^mm.m.'fy^-::>ts:^^^^oiz. ^n^mo^m/-^^ ^-^(D 

5p2 2^^mm^^tmv. mmm<Dmi^ 2 (d 2 ^mm^^^wr 
25 So ^^(D ymmi. ^i^^i \:i^'tti^tLmm<Dmmmn. mrm 



wo .03/057429 PCT/JP02/13595 

3 7 

10 m(D^nm!^^2 2 (D;kmm^\z:is\-f^mm^M&mmm<Dw^m) % 
mm^mmmm&^ummmizm.^^^^mmmmm. mv<\t'Amm^ 

15 ^km^m-mmmm^^&mmmi't. ^(D^mmmf)^^^^2 2^ 

mm-^-^Tc^^. tD^^^Ttf -Set 5 2 2 ^7K¥^^^l?fc! ^> 

20 m^^2 2(omm^nmm<D^^mf)^^. m^^2 2^t-<^u\^^<k'5 
\zmm-^^trc^^. ^^^m-^ ±if ^ ^zm^^ 2 2 ^\f.y^^p\ 

•x(Dm^^2 2<D^m.mmx^^o 



wo 03/057429 PCT/JP02/13595 

3 8 

10 . mmm^ib^&M,r:i^A'A^m^^mmmm^<D^mmm^z^^\f^x^M-^ 

U^^mf)^^^^2 2 5:^l^^<fc 5 tcMJS&¥ 2 2^ 

iffli Jig ^ 1^ e. B ^ la ^ ^ 3^ it ^ <z) & « ^ ^ fc i5[ -r S J: -5 
15 WL^^n^. 

m^^2 2f)tmmv-cij^^'^<om,^^^^'r^r^^\z. ^ij^ihi^^^ 
20 m?k(Dmmmm\zm'zs\^xmm'^n^o j; Bis^m^^ 

25 M^iiLmmmmWit-mi'r^^^^z^^'^n^. 



wo 03/057429 PCT/JP02/13S95 

3 9 

t"^ cfc -5 Jciii:^^-rSo 

25 ^##^<^^^ mimm^^(DWim) t.-mm {'m2mm^m(Dm^) 



wo 03/057429 PCT/JP02/13595 

4 0 

^^zMvx-mizmw^n^jz^izmM-^n^o 

^om-^. m/^^ ^-^\z^r)mM^n^mKtimw.^^mMt^. mi 
Mm0^m-^^zsm2Mmm^(D\,^'rn\z^\,^x%m 6 (D^o \zmm&^\z 

m 1 mmm^Rum 2 mm^m(D\,^'rniz^\,^Th. h-m^mmxu0^ 
K-timm.f^^^fyt'^m^izmitv. ^^rnxum^timmm^f)^ 0 izmw 

m^^n^m(D 1 mmomm) \z:^H^^mm^u:^y h 1 ©gst— 



wo 03/057429 PCT/JP02/13595 

4 1 

10 m.t^'^^mj}m\z^n^±i^m'L-mmmmt(Dm mm\z\-3:. m2m 

torn) %m'^-/3:nn\itf3:&'^\^^o ±^mumKtimm^^ tmti h<D 
m(Dm^m nmm^m) ±$^m^m-\z-r ^tc^iz^t. ± 

15 f^. :$immmm'vu. mKijmm^^omimwi^'m. m2mm^m 
^n^n(Dmm\z:^n^^i^w.^G^y h i ogat— ife$i±^cfc-5 \z 

m\zmcx^mm0^^\z^n^mKtimw.^^^M(o-^m^$^<D^fxn^. 
(Dmn^mMVft±-v. ^(D^m^^o^m-^^. m^i:jmm^^<Dmi 
20 mm^^. m2mm^^^n^n<Dmm\z:^n:b^mm-fy^ri-^y h i(D 

z.^-r^^tiz^v). mi mm^^^^<D^i^m>bmummtm i m 



wo 03/057429 PCT/JP02/13595 

4 2 

f 

0 1 7 ©AM©tlfn«i;«it^H;b7jc¥^!K:$^'fi^^TPS«t Fxmin, iE#J 
Oiffn^/0^^^M:*;7jc5p^^f^^_h|5g^ Fxmax ^mS^^^^S" 

Nielli LxeATfcMMt-^o ^TT«. ^®d«7K¥-^25S:®-&tC^ViX 

\^n.\^^^'D\zt^tz.^\z\t... '^m^no^w.tii^^^^ifi^ n\z^^m. 

^iM¥2 2 iCD^^^j^^l^^^iif-S^, Fxmin SlC-M* 

ka 1 J; D ViiE(^)^^T«b'5o 
Fxmin =-ka* m* JSc S :;^3 ^ it ^ 
Fxmax = ka * /^ * ^ R jl ^ 

•••^C 1 2 
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4 3 

(ka* fi)(Dm^/'^y tlyXm^T^fci-fXh^i^^. 

^mm^^M-r^^^izhx^mtifsii^^. 
;^\z. s 1 1 0 \zm^. ^ 1 mm^m^^zf^^ 2 siiEi^^^'&t»it:fe 

10 eioJ^-^. g^^zMPfijiJ^. mmiyrci^o\z^M^-mii)m<f)^'oMm 

15 ^vx. ;k\z-^wm^^2 2 (D^i^i^xu^x^^*\zmn±f)^r) . mm 
izmm&^2 2 (DUi^-fy^txmmt^o ^tc. snzuFummmiHizw 

mm 7 (D±wtm\z^iyt^^'D \z. ■^nM^^2 2 ott^-a^h^mn^ntL 
20 UT> m^^2 2 (Dm.n<ouu^i^ffimm'r^i^x^(D^u\zm'^^^ 
o\zwt^^ti^o 'A\z. ^mzuF\iL^mm^^2 2 (D^^\z^m\^. 
^"^^2 2ifi^^%mm^mzfs.^'^x\zr:>^%\zi^m\^. ^<D^, m 

^O^tA, @3^ZMP«. Hff^<Drt<. :;^<Z)jSJfiIJ£^2 2 (D^JIfe^T 
25 IC@^ZMP;^>^\ ^JtJil^sp 2 2 <DO*$^7&^ e>it)WIS¥ 2 2 ©jS^^a^i: 



wo 03/057429 PCT/JP02/13S95 

4 4 

mnM.(Dmmn.. mm^^n^^ :^-^\z^>.^:,x^^rc'Blmm■mm■ 
t*. HI? (;DT^Elc^*>cDt|R|-A°^ — Il2j||al^#j:::fe 
g^ic. s 1 1 2 \zm^. 1 # ( 1 J^^) (D^^a9Bt^J. 

;^cj;^> ^^^^j Ts m? \zmT^^\z. ^^m^^ 2 2 <Dm.W(D\^ 
\^^mf)^^^vrcmmf)-^^^^^mm\zmt>^mm^^i^^\t^(Dmm(D 
mm m? (D^m±mmmmmomTmm^h<\t^(Dmm(DmM) \,z 

25 m-M-f^O-mm^Vl^^s ^^Tc. S l l O Jc::feViTi9:5tb/^EIl S (^fc 

\tm 7 ) iz^TmmzMP tmm ts i:©ii#§i5£B^T^<i:. H 1 mm 



wo 03/057429 PCT/JP02/13595 

4 5 

^^\z^m^^Tvrzmmf)^. mm ts tf3:^x\^^^0f)m^Li^^o z. 
(D^^fsiwmmM Ts itM^\-£^\zm^hTcWimzMpmM^-^'y 

^(0'&m\zW:tz.hh-r^. i2JiT0ija0jT«, m^(Dmm(o^^<D^m 
\z^^mmmn (.^mmm^^2 2(Dmmm-m(Dmn) ^ot.v. 
^^^^^r^^xm^^^Aimwimnm ts ts ^^v^^x 

imz TTsJ i:#K&^^Jl<fc«b25§) 2^5!5(Z):g!]Slll#^jO a:KS'J-r-5>o 

igi2®soio:^^e>so2 2 ^is\zm-rmtmifint>tit^'^. s 0 2 

Tf^^o z.(Dmm'^m<Dm-m\t. mi ^ <Dyu-^-^-v\z'^^x. m 
mm\zntii^n^o 

mi Q^'D-^^^— h{c:feV>TJ*. :5fef , S 2 0 0 *5 T . 
WO^^A'-^^-r^' (hSIBUI 1 2 CD S 0 2 2 T^^b;^;i7^-37) {C 

#^^:;^rRi) o^jDSiJt^iii (tJ^Bt^J Ts ^(^it^^Si) 3?>t^^$n^. ^: 



wo 03/057429 PCT/JP02/13595 

4 6 

T^'-K^iifi. ^tm'P^BM t^omitm mmwL^) h^^-r^ 
5 fiji {"Am^m^^mmn^is^^M.t^m.m ts ^TWfsi^KS 

10 . j:o^5t$n^o mmmmm<Dmm'^m\i,. 01 4cds 1 0 4t? 

^fe. 01 40S 1 0 2T^^bfe»^ 

Ji#:^flfl^/^^^-:$^tCck D^S^^^J Ts :fe tj" -5 ^2p_b#:^^ 

m.. s:tj?s^zMPifiji«. ^n-^n, ei i 40!)>'p-^i'— hT^^ 

^¥#151 A" -7 >^ ~ r^' D $ n -5 o 

25 S#I3J TsT©_h#:7K^&g3g!g^#) (Xs. Vxs) (Xs:7jc5p^ 



wo 03/057429 PCT/JP02/13595 

4 7 

vxs) ti> -fiEicTckv^k^o^ mx\tmm^m(D^^m\z^^^Tc^'^^m(D 
^m^m\z^n^±^7^^itmmm^m^ibmm (xs, vxs) t-rn 

e • feX::;&lRl (M^:brt«I). Y::;^fpi ^ SU ^ ^ 

'A^^-V. S 2 0 4 ^mx S 2 0 6 fccfeV^T. tJii (Nf^J Ts) ±i^^ 

m^mmm (zs. vzs) (zsr^a&e. vzs mw.mm) f)mM^n 

1 3 

25 



wo 03/057429 PCT/JP02/13595 

4 8 

M^^\z\,-A. ^-r. MIHH 1 4(DS 1 0 4TS5^b;^cm-K;^lf>iS^r5>n 

Tcyci -esii^ iiicj; D . i?)!}Si^#:aii>i^a3i^)&5^5e) e» tis » 

15 «:$>»IWfANFl&J 0*>^e>^^J Ts ^T-hi-^o 

20 " '"^14 

'A\z. *mjiSA>o^^^ic#^5p 1 0 - 8 6 0 8 on^j^mxmmvrc±i^ 
m-^^^^m^mi^^xmmoiz^n^ crfs:tD%mmmm\z:^n^) ± 



wo 03/057429 PCT/JP02/13595 

4 9 

0) ^mm^^&:m'^m:sLZj^mimm^mj}m mmo) mm^^&m 

5 M^dsvLv. mmmmi^2 (Dm^WM^ 0 8wg ^vrzt^. mx^tt^n 

sup. 0swg\t. ^mi^2 (D:kmu<Dm>\>\znT^Tm^^(Dm>L^<DMm 
^m^2ifiwrj^^^rc^mi!)^^m^^mifx\^^<\z^h^. on)^ 

M^m^t. ±mmm^ 1 0 - s e 0 s 0 ^^j^m\zmm\zmm-^ nx ^ 
(Dx. ^^xu&,±(Dwtmizm^?>o 

;k\z. ^(D^o\z^mvrzmmo\zi^n^±i¥mm^m'^. s^&m 
mmf3iE7t}-^^mm 0 iz^n^^^/^m't-mm^m'^^a-^y b 1 o^:^;!/^ 
15 fflViT^j&e>nso mxitm 1 0 (D^y^)i^\zM)^'r^mm^o 4 (D^:^ 
^f-^ ^ 7.=E^)v^m^^^zLiix. mm 0 \z^\-y ^^wm>b>mm.&.m.ffi 

^mjimmm^^^m.mmx^^) iiii^^^n^n^nmn^2m-Bi.n 
mmnM.2m(Dmu^m.ii^ik^^n^. ^vx. zLnB(o^}^tz.±.wn 
^.2 4m. ^nmnM.2misLummn^.2m(D^m<Lm.^. mm^0 4 
ozb. zsup. zswg \z^x-t^z.iix> ±^m'L^^w.&mi (^04© 
25 zGtotai) tf^ik^^n^o u-^y Y 1 o^y)WLmi^'^'T)v {mx\t 



10 



wo 03/057429 PCT/JP02/13595 

5 0 

mf)mm^ti. z:(Dmmmi)twm (mm ts) ±i^m>L^mm^mhVT 
f#e>ti§o zKD^tbrc.H'jjm mm ts) ^#a.c>^ia^Mii^ 

Ts fC:fefrt§M¥fifi^^ (S 2 0 OT^ae>fefe©) 

^ mm Ts) ±#i^i£fim zs ;^t^8e)e>n^. mm ts 

.5 ±m^t?>tcwm mm ts) ^#:ai5^it^mi:^^o 4tcjtffl-r^c: 

tT> ±i^M 2 4 m omUiiLm (^0 4® Zb) :^ i6 e. ti § o 
T. ^<D±^M^2 4m<Dmm.&mtmm Ts TOJt#:^^ 

mxuo) tf,^^mwm\zwm mm ts) ±i^mmmm zs^Jk^^n 
mmz. mms 2 0 ox-^^i^r^^^^^^^(^^^i^^^^ s2o 

5 i^^-D^^^x^i^rcwm^i^m^L^mmmmt. ^wmmiSLZ^mmmcD^^ 
"^^mmmowm^^miz^r)^^^^^^^^ 2 mRummnj^ 2 m© 



wo 03/057429 PCT/JP02/13595 

5 1 

^vx. :i(D±^nA2 2m<Dmw.mmt±^mm^<DWM^m (S2 

0 0 'fe b < ji^jTgos 2 0 8 T^^^nfefe©) tf}^&. ±i^mw.^m. 

5 m(Du-^>. mmmomm^Wi (s 2 0 oT^^^nfefe©). m.^Mv 
rz±w:^^^m(Di^jim^m (s 2 0 2 b < j^^kEos 2 1 e t> l <: 
s 2 1 8xu^M-^nrcmm(Dh<D). ±m^i^r:i-mm±i^mm^m^ 

10 «fcVio 

t^(Dmitm) i)^-^x^tin\t. u:^y h(Dis}mmm\t—mm\z'r^x 

mizmt^^mo^nii-D (m^mj}m±^mmmm) i!)^^mx^^x%. 
20 $nso 

fiKSn^o J: 0 mmm 1 2 ©S 0 2 2i?^^b;fe^^^^ 

Wmmm Ts }^>^e>?^i^il^^J Te ^TOD^-PPbI 
(c:fett^g^ZMP. S^m;K::^3i^it^^. S^J£^&«^#^ 



wo .03/057429 PCT/JP02/13595 

5 2 

mti^^^jv mi o<D^y')v) ^m^^x. mt&±i^7i^^itPiMm (x 
s. vxs), ±itmw.^mmm. (zs. vzs) ^±#240^:0^ c^^j 
Ts) ^mtvT. ±i^^mmm^m)k^M^^^t\z^'ox. mm ts 
5 -fy^Bmi^mm Te ^T®^^^^^-r§o ^fe. ^lom. ±i^mm\t. 

rmx^&'DX. mmou-^y h i^mwjT^r^ibo^mmtvx. mm 
10 - &LT\z. s 2 0 8 (ommxi^:hm}kmw\z^:^M'^^m-^^mm(Dm 

m\z\t. umm^mmmm k iz^mmmm ts ^f^xt-s. $e>tc. ±# 

15 :^^^^mmm\Z. mt^U^^-^tlxi^^ (Xs, Vxs) (019©S2 
0 2 feb<timM©s 2l6'bb<t^S2l 8T^^$n;fc%>©) 
A$n> ±#:#&it®M^SlC> MBB S 2 0 6 -??^Js6;feSfr<3D (Zs> V 

zs) -^^i^x^n^o ^Tc. mm±i^mmMizu. mm±^mmMwm 
m mm ts x(Dmm±ii^m^i^). um±^mmMmm\z}i-s:. mm± 
20 w^^^^Mmmwmm mm ts x(Dmm±i^mmMmm) ^rx-t^o 
m^t^t. mm-r^ z:h< mmm\zitti^mmm±^mmMmm\t^^ 
■^ti^ox. mm±wmmMmmmmmt^f3:^m^i^xvx%]^\^^o 

'A^^X. S 3 0 2§^TS 3 04(C:feViT. U^^^^mmm k f)^ 

0mm^mmsKmx^':bi!)^^7ffi' (k ^ ts + Tcyc x^^ib^^H)^) ib^m 



wo 03/057429 PCT/JP02/13595 

5 3 

« 1 0 0 (Dmm^t. s 3 0 8 \zm^. u^^^^mmn k ^ Ak nnm 
•^bfe^, s 3 0 4 \zm^o 

5 mtvxh^\^^ts:^\,t. mwm^mm-r^TcJifiz. Ak^Atj;^*):^ 

S 3 0 4 O^Jif^:^5&tN0 7?2&§^-a'l::«, S 3 1 0 tCiitfo £il-h© 

mm\z^r). s 3 1 0 izmtim'v\zM'M^^mwmf)^^n^^x^^-^ 

10 mTfc. s 3 0 6 (Di^^i^Btfii^^'y-:/;i/-^>©#«$^ 2 1 s# 

S-rm 2 1 4 0 0 ICcfeV^T. (J^S::tF^itfK 

mm k jcatt-^ffi (^-Eiiii) 5&^^js?) e>n^o $e>tc. S 4 0 2ic:fevi 

J^V^TfS 4 0 4 dii^, ^^^^/^^^-tJ' (S^flai/^^^-^^ 

'L-^miffi^m-^n^f)i. mum i^rci\^±i^^mm) ^t)^<DMmmm 

mm^^^^mmmo^mm (u^^ikTc^xs) mmm 1903200 
25 xwmmm ts T(DM¥&g^^^^86fcj®^ti^#jc:^jse>e,ns<, 



wo 03/057429 PCT/JP02/13595 

5 4 

^^m^timw:m^\zmv\,^ti^^m%^ (a^y h i (D^i^M't^omm 

^ctiz^Y). ±i^m'L^mmmmi}^wm'^n. B\z^(o±i^m't^^m. 
mm^m^'T^r.hiz^v). ±^m>L^mm&mi!)mm^n^o cne*© 

Bt^ k ^#:fi^i>^il ®^ 

1 5 

= mm(k- Ak)\z:^i-f^±ii^m>L^mm^m 

+ Btj^J k tC:fetj-§^#:S,i>^It3i^* Ak 

1 6 



wo 03/057429 PCT/JP02/13595 

5 5 

^v^Ts 4 0 8 \zm^. ±itm>t^mm^m^m^T ^ ±i^mm.&:mi7!)^ 

^^-^ 2 mRxsmmm 2 m(Dmm&m . s 4 0 7 xj^ibrc^^m^ij^mm 

>j>^^j6e.n^o -^^iz. z.(D^^rc±^nj^2 4m(Dmm&mtBi^± 
i^mm^M(DM^m. (s 4 0 4xmM-^rLrzmm±4^mmM^rci},tWLm<D 
S4 1 4xm^'^nrcmm (B#^jk-Ak) (D^m±i$^mmM) 

^ommf3:^^ju (M^itm 1 1 \z^TJ^^\zu^y h 1 <d^u 
>^ izM^T^Mj^.^%r:iitfij:vr£^y')i) ^ m^^x ±i^^m.'&:m^ 

-^n^^^M't-mmiiLmftK mm^tbrc±i$:m>\j>^m&m<D^mm\z— 

iJ[ -r § J; -5 { c ± #: it g ^ ise) & n § . 

^(Dm^. mm k (D±i^mm^±^7ii^&m\t. ^^^^^nx\,^ 
^z. mm kX(Dm^m.^. mnos.- Ak)x<D^n^mit-^^^mizj:^x 

;^ViTS 4 1 0 \zm^. SatB014CDSlO8 T^^bfc^^A^^ 



wo 03/057429 PCT/JP02/13595 

5 6 

yh 1 <^mmt} tmijtO'&tiM^uz MP ^t>v)iz^^r^^-?^> 

10 mm i^mm) mmm-^nT\.^^(D'v. nr)(D±i^7\^3f^mt±^mm 
mm^m^^T. h KD^mmmit-mmiz^^^^^. v^ibt-D 
(D^-^^h^m^. -r^xornKti^-mmizm^^n^o f^^. :^ 

^^^zMPWim/^^^-^^iz^^xmrn^n^. v^T^ft-ox. ±#7X 
'^^mL±i^mmM(D^^iz)tsUxmmm\z^^^n^mKti\t. mK 

iz. :^}d>ti^nt>mTrcit)\zm\^^Bn^o 

t^^x. ^m^mz^^^x. mm±^^m^-\^^^^y)m\^r\z 
±\z±wm^^-^^mi^^^^ii\zk^. muzup^m^-^^^ o 



50 



wo 03/057429 PCT/JP02/13595 

5 7 

10 mmhifi^M-^n^. 

^-r. s 5 0 0 iz^i^^x. -mmmm ts -^^bm immmno^r^m^ 

\z^\^^xmKti^mim^i}^^^umm'phrcmm ts2 ^^ts^^n^o 
15 ^stc, m2mm-mm(D^f^m^mxf^immm^\z:^^ ^ m^timm. 

mi eizun^cDrnM^^fo mmTm\t. ^mm^^2 2<Dmm(D 

m Tm2 ^mmx$>^o ^fe, Nf^j ts2 taiaigj^i^^j ts i^:^, s 

^Tc. mwim 1 4 (DS 1 1 0 J:i*5V^TiS:jeb:fe0 1 8 (DWimZMF t 
Z.nB(Dmm Tm, Ts2, Tm2 i: 0 P# ^ggBJ^r ^ i . ^2Sg|sI^^tC 

25 M^2 2(7)JSM©(aj^^#:)?>t^ife-r§*l?-?-(D'6L©lrW^«9, MK\Z-%m 

2 2 <j^^'$ii\z'mm\^^^^mm-^^n Tm ^iT'S i:5^>^M^ l v^. 



wo 03/057429 PCT/JP02/13595 

5 8 

zMFi)^'o^^\zmw}^^rvrcmm^. v^m ts2 h-r^^tiom^ 

5 x^<D^m\zm^x) . A\z-^mm^^2 2<D^^\zmwivmit>^mm^ 
mm Tm2 ^T^z.ffym^v^^o 

Ts }5ie> Tm Or^S}fe«I^^J Ts2 ^ Tm2 (Dm},Z$> 

10 .^^n^o s 5 0 2 (Dm^l^^i^^YE sx^^tSi^U. s 5 0 4 
N o T ^ § e. S 5 1 8 IC it o 

S 5 0 4 Xlt. DT^y h 1 (DMIhII^Nf^^JI^^ (mn k - l 

\^<Dmwi^u:^y h nz-^^r^m-^iz^m mmk) (DB^mzup 

15 ^'r^r:L^\Z'^^fSi±i^7^^M^M atmpf)^-^lb^tl^o d © a tmp 
'0a|;^«^Mf3® 1 0 (DWjtl^^E^ )Vizmt> ^mt^^ 0 3 ^fflViT^ise> 

6>n^o J; ?):^#wi;ifA> -031;!^^, m^mM}s.^x\z^i^^nn:mm^ 
^^mmmcommmm^m v^t. m&^^j k ^z^n^^wmm^ 2 m3S: 

20 (D-nm&^^mmm^m^^x^wmw^ 2 mjttK^p«j^ 2 m©^it& 

J:#:S;^2 4mO^E^3CMJ&^^8e) e>ns t^^ld, 1^ k ^ T (C :^ isD 

rcmm±i^mm.&:m(Dm^mm^m^^x^^mm k (c:fett^Jif*^^ 2 

25 3 {Clf^ATS t^td, |^^5:03(DMy. d2 6> by/dt2 ^ 0 JCl b T § ^ ^ , 
d2Xb/dt2 tc:oViT^< ±#:S;i^7jc¥Jn5i^ d2Xb/dt2 J?>^ 



wo 03/057429 PCT/JP02/13595 

5 9 

<i:of3:±W7K^iUMm atmp ^ 6^ ^ Js6 § J; ^ b T J: o ^ 

-ti^^^m^immmffi o T^-sfete). i^tu^^- ]^(DM-mmm^ oizv 
X ±i^7K^mmm atmp ^^^^^ ^ mb. Mm±i^mmi()^ 

^it^^^^\zmmm±i^mm^m.n^ ^-^^mmi^rcm-^x. 
fed; t3^^;g>^:fci^^j k izidn :bmm±»mmMmmm7^^ 0 xfjii^^m-h 

omizhx. ±^7K^mmm.atmp ^m-:tj^^y')i^m^^x-s^ii>^ 
(m^u^o 3 0 d20by/dt2 ^ 0 X u^^^m ±^mwMix\Mm\zm^ 
^x±mhmmiz±i^7i(i^ijummatmp ^^i^^) ^^iz-rnit^i^^o 

^n^mKidTi^w-^^ Fxtmp 7^^mt}^^^)i^^m\^^x^ib&n^o 2^ 
mmmmiz^\,^xu. mmmti^^y'jKD^o 2^m\^^x Fxtmp 
86e>n§o -rtjit)-^. )k^i 7iz^^x Fxtmp 7f}^^ib&n^o ab. 

d2Xsup/dt2 d2Xswg/'dt2 ^t^tl^timM li \Z ^^^WH^ 

Fxtmp = mb * a tmp + msup*d2Xsup/'dt2 

+ mswg*d2Xswg/'dt2 •••^5:17 

\zvx-^}^ Fxtmp (Dm^m 2 3 \z^-r. m2 3 \Z. 

Fxtmp '^^0^Ki3 7K^m^W^^m[FKmin, Fxmax]^^^^T ^SUrB"^ 

^mx^To 



wo 03/057429 PCT/JP02/13595 

6 0 

f}^)k<D3:^\Z^^-^n^ (S 5 0 8 ~S 5 1 6)o 

Fxtmp > Fxmax tSi^lit. S 5 1 OiCjt^. J^C^lCckDFx y{>^*^^$ 
5 tl^o 

Fx = Fxmax —^1 8 

Fxtmp < Fxmin )^6>fri, S 5 1 2 IzM^s J; D F x 5&^^^ ^ tl 

10 . -So 

Fx = Fxmin —^19 

^n&.^> tr^t^-^s Fxtmp i)^. mKti7iz^^^WFmm.miFKmin, 

15 Fxmax]|*l tC#-r SjS: e> t^, S 5 1 4 JCjii??., J: 0 F x d^^^ $ 

Fx = Fxtmp — 2 0 

20 ^iTncD:^'a-ic:^ViT S 5 1 6 Idiii??.. J; D Ji#:?K 

a = a tmp + (Fx - Fxtmp)/ A Fp —^2 1 

/3 = (atmp- a) *AMp /AMr —^2 2 

25 

fttcV. AFp. AMp :J3<j;r/AM r Ji^n^^nMIB^ 0 6 , 0 7 . 



wo 4)3/057429 PCT/JP02/1 3595 

6 1 

Fxmaix]^m^\zm^:f3:\^^^ V izT ^r^i^iZ. S 5 1 0 JdcfeV^Tfi. Fx 
= Fxmax ti^'O MM Z M P ^t) r) (D "E— :^ > h ©TK^^rJ^^*^ 0 

fSi^^^iZ. S 5 1 2 \Z^\,^X\t. Fx = Fxmin /J>^-3@11ZMP*t:>D 

-hlBcDct d Sn-S Fx 2 4 {C^To Fx fi, Fxtmp(D{iiSr 

5lcS;^37K^^!K^fi^^4gffl[Fxmin, Fxmax] S J; 5 M ^ (IS 

§ Ji^TK^iP^iS atmp (C^SD;/^ Fxtmp ;&^^g^^$iffl [Fxmin, Fxmax] 
n^Z^t^m-^lZlt. Fxtmp 5?>t^®*^ Fx ^:;^Sc ±#M31^ — 

}^<D^lZ^^±^7}i^mmmatmp \zmcrz Fxtmp /{?^^W^#^H [Fxmin, 
Fxmax] 0±|^^^;1. b < «TI^ ?t ^-B" -^-ta-^^n Fx 

tn-^n^MmiZ Fxmax, Fxmin {C^iJPS^n^c i^iZ^n^mo 
^^mXi^. n\Z. Fxmax=Fxmin= 0 (D7?> Fx= 0 tT^^o 

-h#:Mii^- hMCjcoT^^T^ Fx 5&>*l^^$gffl [Fxmin. Fxmax]^@ 



wo 03/057429 PCX/ JP02/1 3595 

6 2 

^±.ffi. nn^s^ffinn ts a^^ Tm <ofii'^t^\'i.mn ts2 5&^6> Tm2 o 

10 -P^O:®'&{D^a3aT«feS. 

S 5 0 2 ©flJ^M^5&^*NO'r3&^:^-a-lC«|y.T®^S:d^^fTfc)n'§>o * 
S 5 1 8 ICii^. ±#:il#^Ji^^, ^ftBt^Jk^tl^^ Ts2 fi^lM 
f^iE>Umn Ts2 ^TtC, ^^Tfj;Vi;^e.t^B§^J Te ^TfC. Igji8{it 
ffiBt^Jki^m^ Ts2 l^mu^Unm Ts ^■5i?;^ci:Vi;^d:e,t^l^^J 
15 Ts2 TOffi) lc:M-ri^8e)0_h#:^^^in31^^^^$i3r^J^;K:t;^-^ 

XS. ZMPrec ^lll&-r) ® r^' — > ^iS^T S o 

^^<DMs«. ^^j Ts2 ^mo^mmommh^muco'i^. ^^ei^^jk 
(Die) \zmTz.h^mx^o z.<Dr^ii>(D±.wm^nMMmn^ 

25 _h#:|il^^r- HTf*; ±#:^^^in)iiS /3 (k )^^^^ i3r J; 5 1 1"^ 



wo 03/057429 PCT/JP02/13595 

6 3 

<) «»))6^e>^tB$n§ ZMP(k)«. ^k^'^^^^tl^ AZMFtdn 

5 A Z MP(k) =- 3 (k)* AMr /Fz(k) -^2 3 

bfcj&toT, AMr (Dn^ — > t Fz(k)(DAi$' — >5&^^*o TV^tlt^ 

mm^^nm. AZMP(k)©AiS^ — >^)is izm^t^ :it\z^ 

10 ^I^^MS^^^^a (I^^J Ts TOffi). -r^^ctt^-ss^pi^^^fi^o 

mm±^^mm7t'E- ^ > h ZMFmWm (ZMPrec) ^CDJ; 
5 l;:ji^fc^^$n/^ A Z M P(k)^B*t"^o BufB^2 3 ^fflV^TJi 

#^#^7c^-^ > h zMFmrnm^mM-r^miz. amt \tmm\zu 
15 ^ift-r^/^^. T&mmiz—^m^vx^^i^^o m'^mm\-tmiz^m^ti^ 

m2 6 Z M Prec CD— M^^t" HI 2 6 X\t. ^(Dn^ — >\t-bm 
20 Ts2 t(DrBlOSI!PB^(C:fett§ g^ZMP/^i57 — >®Wn^Oll#^J (0 18 
/'^^-><DmiEti^mW\Z:f3i^f)^^X$>^o ^2 3(DAZMP(k)tCZM 

Prec ^ixxr^ct\z^ ^'A'^m^^n^o 

25 /8 (k) =- Z M Prec* Fz(k)/AMr -^2 4 



wo 03/057429 PCT/JP02/13595 

6 4 

^cx. mm Ts2 x<D±i^mmMmm^mM Ts x(D±i^mmMMm 
^z—m.-^'i^^Tztb. mm ts -^^ s ts2 ^x (d ±i^mmMiumm 3 o^^^ 

10 - mm Tm ts2 ^Tfo^ir^KD &ik)(Dm^m m2 7 (omumoy 
m^m) -ifi. mm ts ft^fE^mm Tm s-eo±#:^^:^iQii^ (cmt^H 

22®S504~S5 1 6 TMj®© J; -5 tC^Jse) C>n§) ©^^i^li (^2 
7 CD.^.^g|5(0^^lit. mV^il^tlJ^Ut^J Tm *5 ^ ±#:^#^ MS t 
mm Ts ic::fett§±#:i?#:^l5iSo^) - 1 D (c ^ J; 5 

15 isijt^n^o 

J; {9 H 2 6 (7) Z MPrec 

^Z.}iX. ±fBM#^^J£-rS ZMPrec <D#?^i^$ ( Z M P rec A' ^ 

S 1 ]!liia^^lC*5tj-^ ZMPrec (D^J^ift^^Hl 
m7C^-^>hZMPm^ffl'^?^l^$ acycl hW^o W,2mm^m\Z 

Mpm^M-^j^^^ acyc2 t^^o n,^. ^ 2 mm^m\z^n ^ zu 

25 Prec«. ^^J Tm2 e> Te * T <DS8 ^"T SS^ ^ n ^ - >T 35 

§ o 



wo 03/057429 PCT/JP02/13595 

6 5 

M$n}^vi|5go. mm Tm t ts2 ^(Dmo)mm. xumm Tm2 t Te 

t ©rplO^FB^lCcfeViT S 5 1 8 T?^^$n§ Z MPrec /^^ — y\t^t) 

i<DB^0m^m) f)^^. m\z±wmm'E-]^^-^^r\z±i^mm=e- 

^lel (NF^Jk) CD S^gZ MP ^^iJS-r^ 

15 fflViT^i66>n§o JlC>^ffi«. S 5 0 4 tl^^tiCff l^t^nSo 

^V^TS 5 2 6 fcxi^. ^^^fflV^T. _h#:Mii^- HCD±#:7jc¥AP 

a = ottmp- (AMr /AMp) * 3 —^5:2 5 

20 

$ e>(cs 5 2 8 izm^. ±^7i(.^mmmi}^±B<Dm<M^r:i a-v;^^ 
m^<Dmmk\z^n^m^-:h7\(^^m^ fx wi3i^ 1 7 
2 6 13 Ts^isi) e>n'5o 



25 Fx = mb * a + msup*d2Xsup/'dt2 

+ mswg*d2Xswg/dt2 -^2 6 



wo 03/057429 PCT/JP02/13595 

6 6 

±i$^7i<^w-Mmm a <omm^mn'r^i^t> d s 5 1 e (Dm^-vmmi^ 
Kk±i>^. mMii^mM Ts -fy^B Tm (Dm^niumM ts2 >i^e> Tm2 © 

10 . £^±©Ma^Bt^J Ts2 ^-e^TLfeNp®> mKt}:^^^^ F:s.^m2 

^Afe^ Fx ^gi 2 9 tc> ±i$immMmmm^ ^030 ic^-r. j^c^fe. i^ii 

JbJC^bfeS 4 12 ©Ma (±#7jc^in^M<i:±#:^#:^JP3t^^^^ 

]^<DMMmm^ & s 4 1 2 <DmmT^^-^n^±^mmMiQmm.h\^rzo 

^±i^^^^l!aM&(Dm^%'DX. S 4 1 2 (3DMSl?^S$nS_h#:^ 

ip?il^ t T'^ ^ ^ ^ o 

^^J Ts> Tm> Ts2 :fe J; Tm2 ^ minEO t < m^V fcm^^t.. fit 
25 Tm J&^S Ts2 tPf^J Tm2 e> Te * T <D»! K <k *5 T . 



wo 03/057429 PCT/JP02/13595 

6 7 

MMmm 13 ^m^-^'ikXh. mK:fj7K^m^ Fx >{»tfr^|gffl[Fxmin, 
Ts2 ^ T CD^ r^l tmni Tm2 Te ^X(Dmmt\Z:^^^r\t. mKt)7i<. 

^Tc. mm Ts x<D±iifimmMmm^mm ts To±#:i^^:iiii^i3: 

— acycl i acyc2 ^1^— {fitbT (acycl = 

acyc2 tVX). Te X <D ±i^mm^mm iimM Ts X <D ±i^m^M 
10 ifi[$-&^ j:'^ acycl acyc2 & b T ^ „ 

^^V:»l?|g2 1©S4 14JC3i^, S4 12 T?^J!6 5^±#:7jc¥Sa3iM^ 

M'Am^t^ (mm Ts -fy^^m^mmjsi-^xmmmwr^) ^h\zj^r, 
m Ts ■^^^m^mmii^x^mmwt^) z.ii\z^y). ±#7K¥^« 
m^km^-r^ mm ts 5&^e»^^^^jk*-e^^jp^t-^) ^t\z^o 
(Bt^j Ts ^^^^tEmmyi^xmmmM-r^) ^t\zj^r)^ ±i^mm^ 

20 £-^Ji© ilTi: < 02OCDS3O6 ^ >:^^ 

mn-^nrcm:. s 3 o s icji^^^. ^^^^^Bt^j k (d^j^^^^^^^^k-i* 

>iS7'-A';P A k fe*ttiiiP$n^c S 3 0 4 ICM D . S 3 0 4 

'T^i^^^miLhXl^^^m.O . S306i:S308 (DMS:^^^^ «9 M$n> 
S 3 0 4 }iZ^T^^i!)m&L'U<f3i^r:i^. ttiit)t,mm (mm Te = 
25 Ts + Tcyc) * T^^S^^ ® ^ T b ^'t 5. ^ S3 10J;:Jitro S 

3 1 oTiA. (Nf^j Ts) ±wmmM twm <.mn 
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6 8 

Ts) ±^mm^mm-fy^\ ±t^^ibrzumm(Dmi^ mm Te) ±^mm 

"-^ 3 0 



15 mr^u^m±w-mmn = mm c^^j ts) mm±^mmfk 

3 1 



5 
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6 9 



10 + wm±w^mMmm * Tcyc 

3 4 

-:^> ^^^^^^KtC:feViT«> Mte®$a< S^ZMP ^^MT^fc 
(7jc¥SnM?i) B^ZMP^itMT§:^ise)<DJL#2 4© 

y —)v YUL (D^Mm&^m^t^ z. t. hi5.m^\zmmx^^. 
y ^-^ -jy FH (Dm^&Mmnfio \ZT&^>ts:BU^ >^^-r u^^\t.m^ 

mmnnx'^^-^n^o vrci)^'ox. ±#2 4icy'^'i'3j^-f-;i/FH;^^^ 
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7 0 

^5&^#ii^^*:5oTfe. ^:7^-<7iN-r-;i'FH ^mc/^^^-yoM-brMm 

5 b;^/&^oT. :^mmmm(Dti:^v h 1 Jc:feV>tT. it 0 1 , 5S: 0 2 . 

15 mmmrn ' Mmm\zm.^vfsi<'^^o' 'rf3:t>-^. 4\z^n^±^m 
m^ummo) 2mm^m.u> wm±i^mm^m • Mmm(Dm\zmiD^'r. 

mm(Dmti'^u^^<Dwm±i^^^mMmm.x$>^rc^^^z. m^±i^mm 
20 M'f)^iK^^(Dnm±i¥mmM\z'/3i'=>rz(Dx$>:^ib^^. ^<Dm^^^s4 
\zi^Avx'A^^n^o 

25 + - 'm^^(Dwm±^mmMmm. * Tcyc 

3 5 
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7 1 

5 -umm<Dwm±wmmMmm * Tcyc 

3 6 

10 ^50^#e.n^o 



15 --^^^OlO^i-h^^^t^ii^ * Tcyc 

+ ^J}m±i^mmMmm * Tcyc 

3 7 

i^3 7 i:^3 2 td^etulB^S 0;^^#e>n§c 
20 Jfe^fe. 2|s:^Sfefl^MT«, ^3 lCDcfc-5 JC:»^±#: 

25 ^bTfe^Vio 
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7 2 

it^^<D^3 7 a. 3 7b ^mTcf ^ o \zwm±i^mmM:si.x:^i^m 

+ ZMPrec I- cfc tD X^^T § ±#:^#^ Jp^g^ Q 2 

^ 3 7a 

+ Z M Prec ^ o T^^f ^ Jflii^ 0!) 1 

^ 3 7b 

^ 3 7 a . 3 7b o:)^ti^ti(D:^mfB 1 mom^Mmitt. mm 

T8 Tm ^r'<Dmmt. Ts2 Tm2 * X © ^ T^l ^ ^ t) -frfe S9 

T^D. ^mm2m(Dm'7^mm}t. mm Tm ts2 ^i^(Dmmt 
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7 3 

h 1 (D h-^ )V(DmmM (mmm^D (Dmm'M) izm\:^r^^ h ^) ^ x 

\zmm^mvrch(Dt^^ti'en^3 7 ei0tEm<Dmm±i^^^m^. m 
^±^mmn\zi^xT^o ^ta. ^3 7 a, 37 h(D^n'en(D:&mm 
1 m<Dm^\z^^±i^mmMmmm\t. mmm 2 2 (Z) s 5 1 e T^^^sit 
jst) e> n Tfc CD 55>«ffl e. n § o 

10 -ebT, ^3 7a, 3 7 b ®IU^_h#^^^5iSi, ^ 3 7 a. 3 7 
h (D:^ mm 2 m<Dm^ \zm^ Z UP rec (H2 6 (Z)#J^J|;^(Z)A^->) 

$ ^^T^^iC t bT (<ab, ZMPrec <D-& J^/^ iS' — ><D4lf n 
.'^^CD0#^J^la5 6>;6^ C8&^i6 *fe> ^ 1 jKEIhI^^© Z M P rec (D-a*?]^ 
acycl 2 SSEIhI^W(D Z M P rec (D^mM-^ acyc2 §1^— ft 
15 §o), ^tl6>07^^iC^-^t^^3 7 a, 3 7 b (DmAL^@^^^< <h 
{c J; D ^ ise) e> n § 133 ^ -L # ^ # m ^ ir ?;!3 ^ -b #^ ^ ^ ^ 5$ m ^: b 

g|20<DS310 b:^^. 019(DS2 1O{Cji^. ^ 
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7 4 

M.rcmi.zmmh. ^om^ (Xe, Vxe) h-t^ (Xe : ^)^_h#7jc 
sp^g. Vx e' : i^i^±#:7jc5p5i^)„ 

:k^^^'S 2 1 2\zm^. myT^(Dn<. I0^±#:7K¥^®51^ (Xs, 
Vxs) i/^^_h#:7K¥^S5i^ (Xe, Vxe) iKD^^WWi't^o 
5 fl®^ (Xs-Xe, Vxs -Vxe) ^ i^TK^jz-fegii^^^^^^ 
16 (errx, errvx) ^iPf^o ^S^^TJt. tulBJ^If^^l^S^Ttt-ig^M 
• iiitJb^O'^. (Xs, Vxs) t (Xe, Vxe) iii)^ — ^VX\^f^n 

n\tu^fs.\^^. u-ox. ±^7K^&mMmm^^wmmi (errx, 

errvx) 'fyt^^rc},tU\tmXtj:nn\tf3i ^fS.\i^ . :^mmmmx\-^. 
10 - (D^o\Z. ±i^7i^^&mmmm^0kn'mm (errx, errvx) ^tj^f^^^: 

fsi^ (Xs, Vxs) d^^^metiic^JS) e>n^o 

(errx, errvx) 25 6> C 6& jtHl^^ $ n:fe 1^^^ ffl 1^ ^ 

15 nffl^^jt-r^f^t^Dic^ (xs+vxs/(oo) iim^ 

mn^^ (Xe+Vxe/ft)0) t©^, :fe «fc CJ^IO^ iR^^^ (Xs- 
Vxs/o)0) t»^iSiK^^K4^^ (Xe-Vxe/coO) tO^/O^^n^ 

1 6 Tfi, (X s . Vxs) oHT&izum. i:^mmmmxu 2 o) cdio 

^Bffi^M (Xs+AXs, Vxs), (Xs, Vxs+AVxs) t^^^ 

$n^o axs, avxsj*. ^n-€nxs, yxsiz-m-t^ 

25 ^n^±#:7jc5pfeg^^cD?!3»8Ji:^^t bT> s 2 0 8 tmm(Dmn 
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7 5 

hfcm (Xe+AXel, Vxe+AVxel), (Xe + AXe2. V 
xe+AVxe2) /O^^^fst) Btl^. ZLZ-T. (Xe+AXel, Vxe 
+ AVxel) «(Xs+AXs, Vxs) fc^ji^i" § ^igS±#:&^^ 
m^Mmi^. (Xe+AXe2, Vxe+AVxe2) «(Xs, Vx 

s+Avxs) \zMm^^mm±i^&mmm^M^vxi^^^o t^^^s. 

Mmmm>& (xs, Vxs) ^i^Tzm^tm—izm^TtiJit^if^o S2 
^irL\zMm'r^mm±i^^mmmiz(Dm. -rtjifD-^. ^^mmmw (x 

s+AXs, Vxs), (Xs, Vxs+AVxs) (D^n^enitZMit^'T 

^k^^T s 2 1 8 \zm^. (Xs, Vxs) ^^zs^(Di^T&(Di^mmm 

M (Xs+AXs, Vxs), (Xs, Vxs+AVxs) <D^n^ri\Z 

M'r^±i^7K^^m:mmm^^n'mM^m\z. (xs, vxs) <D;k<D 
iz^Kt^^-^n^o Tut>%. (Xs, Vxs) ^^n^<Dni&<D^m 

(Xs+AXs, Vxs), (Xs, Vxs+AVxs) (D^tl^e 

±.w^7^^mm^^n^ti-mmmmm (xs. vxs) )5^e>ft/h^ib$-& 

M^:^#^#ilM&J;{9/h$<T'5J;"5/c£*J!J^{ii{^M (Xs, Vxs) 
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7 6 

mmmm (x s , v x s y -^^^M-^nrcm. s 2 o e \zm^o 
s 2 1 4<Dmmw^'fy^i^o t^^m^\t±mvrzmm (s 2 0 6~s 

5 mit.u^mmm:m (xs. vxs) \znm'r^^n^^<o^m^n (s 

2 0 8) }c::fefrj-^S 3 0 0 (02 0#M) TJi. 

(Xs, Vxs) fC^jiS-rS S 2 0 8 (Dja3a{C::fettS S 3 

1 0 (02 0#M) -e^^Llfefec^tC^Jt^nSo ^bT. S 2 1 4© 

10 .mmm^ifiY s \zi3.^ ii. my)U\^)v—^ (s 2 o 4) ^^ttrs 2 

2 0 (Ciitf» J^:fe> S 2 0 4 O^DMU;!/— y^^tt;'c<i:^<?)mtu(C:^ 
<i: ^ . 

s 2 2 0 Tt*. :^m<DW}mmmQ (^m^^o^^nt^j) jc^^t^io 
15 n^w-a^^^mmm (xo. vo) ^'^^np^j 0 ic::fett§i3j^-h^#&ii: 
{iM^is (ZD. V z 0) t.^j)mmmo\z^n^^m±^^^^mn^iin 

^W^\z\-t. (XO, vo) t (zo, V z 0) ttriB® 2 1 ic^bfe 

^m^^l^^^i^^lt >'';W-5^>0 S 4 0 8 :j3 J;r;S 4 1 4 fc*5V:»T. 

20 wr2mm^^i(^^'m2mm^m\zmKimi:>^rcnm(Dmn. t-?^^-&. 

Btj^Jk=Tcyc (B#^J Te-Ts) h^\Z^m-^nt€.±W7^^^Um 

mh±.w^iM.^umm.h^. ^n-^ni^M Tcyc j&^s^^^^—^ {-tn. 
f:>% 2m.B0)^imm^m) (D^nm\zn)t't^-^nmmm^ m^i 
(DX''\ Y-, z'"j^^^) fj-^BMsrcmiz^mi^rcm^z^M-^n^o mm 

25 iZ. WMV^mmmM^^XSMmm\'A^ B#3^Jk=Tcyc mm Te-Ts) T 

t^\z^M-^nrc±i$immM:^zsMMmm^. mm Tcyc 3?)^e>$&^ 
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7 7 

s 2 2 2 fcji^?)^. ^S^^^^^ft^^q [0] f)^}k^i)^^^ 
5 &n^o 

q [0] = XO+VO/a)0 — aS;4 0 

So 

10 S 2 2 4icii^> ^m^^^jo^i^m^ig^q [0] -^^^M^m 

§o mtc. wm±iie^mm.^mmm (z o, vz o) it)t^Mmm^^wmm 
m.mf}^&M,rcmiz^m-^n. iim^ czo", vzo") (hbx^jse)e>n 

So 

15 «^&-r s t , ( z 0 V z 0 ") ^2 

(mi5(Dx", Y". z" mmm) f)-^BM,r^m2mm^^nm±^mm. 
^mmm^z-rnvx^^^^o ^fe, q" [o] %f^2mmmn(D^wmm 
mm misox", Y'\ z" mm^) i()^(E>M,rcm2mmmmmi^Bm. 

20 z 0") :fej;t;?q" [0] tHT S «fc 5 J:^ b T % ^ o 

KK±iz^Vs mi 2 <D s 0 2 4<Dmm. f /^t>-fe^s^^©iu^^M 

^ ^ 86 s ; p - 5^ > ^ s 5?)^* ^ T -5 o 

S 1 2 © S 0 2 6 tCii^??.. ^ia^^(D#^ A° ^ ;< — 3? S:^^ 
( — gM*^^^) fSo S 0 2 6 T«, J: m3 2\Z^'r 
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7 8 

m^^^mmmmm(Dm}^\z^^'r ^ ^-o \z^mmmmi^mm!S:^^m 
15 mmf>m^^ti^o 

^m^mm^x-\tt. ^i^m^^2 2\,-tmmi^x^^\z$>^o ^mm^ 

m^i)^^%rcL'A'Amm^^mmmm (^mm^iz^t)^ 2mm<Dmm^ 
20 ^^mmmcDm^m.) \z-mmvTm^-^n^o ^r)M,i^m\zu. -^mm 
^^mM'f'^^mmmu. ^(D&mmmt^^. ^^2 2^mizmm-^-^ 
ft^^s -r^^tai^^^^ \zm^^2 2 ^^(Dmm(Dm\^±miifim\zmm 

^ n,rz^A^Am0m^t^mmmo)m^jz^wcf ^ ^ 3 \zmM-^n^ o 
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7 9 

5 M'B^m(Dmimmm^'pm2mm^mtmm\z^^m'^n^o rctzv. 
^mm^(Dmm±i^mmm.m-mmm^'Bmm(Dmm±i^mmm.m.\zmm 

M'^^^^m(Dmm±^mmM:sLz:^Mmm\z-'^r ^) ^v\z±m/^^ 

^m(Dmimm^^-^fB2mmm^hmm\zmM-^rL^o rctci^. 
^m^ommmmM-fy^mmM'B^^ommmmm.izmmvx^fsi-^^^.k^ 

15 ^ — ^It. ^^^^A'^^-^O^^ (|gI14(^>S104) (Dm^izm 

s 6 0 6 (cji^> ^mmm<DmRt}^U^^WiM/^^ 

20 }?>^. ^^^Womi]!ii[Hl^§^ll2jJElHl^^tl^^ll. MA^^-iS'JcJ: 
25 X'::>tii^^^J^o\z^^-^n^o 

mmm 1203024 oma 
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8 0 

^^^^mmu?^f)-^&Msrcm\z^mvrcm (zo", vzo"). -rfsito 

% . m 1 9 (D S 2 2 4 TTkib rc (Z 0 V z 0 ") # ^ S {ei . 

• ±i^m>L^mm^miU. s 2 2 4^^8&fe^s^^(D_h^i&E^m zo" 
10 -mmm:sLzsmmmomi^mM.mm^mh^^o 4\zRX'r^z.t'^i^^ 

i^it^iSt*. S 2 2 4T^J6fe^#^^®J:#^ltt5t>^ VzO" iC^lSJ-T 
f^AT'S d iitcJ: D^Jt) 6>n^o ^KDigj^ik^fiiL^I&m^mgt^ 

^vx. ^<D^^ \zvT^ibrc^'^m^<Dwm±i^m'\y^u^mmm 
mm^i 3 trm^4 i(Dmm±i^m't>mmiiLmmm\zi^xT^t 
20 mm(Dmm^^mmm i^Kfmm\z},t. mmmu^^o^^ii^^t^ 

mm^ 1 3 tTSB^4 1 (Di^m^^m'bmmiiLm^^TsmmzRxi.. 
^1 3 1^4 KDmWt^m^-t^^Diz. ^m-mm<DmRtimm^^/'^ 

25 i:^4 1 \z:^n^m^mu^\Ei^m^(Dwm'^^^m^^^(^Mm<Dm^m. 
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8 1 

+ mi^mmmo i mm^ 

•••^4 1 

1 3 1 tii}^^f3:^miL:^n^^M^^x^^'r^o 

b /^C „ 

?^V^T> S6 osteite, m^tiyiiW-m^ff'm^miFKmin, Fxmax] 

(M^^m\z}tmmKt}7i^^^^ff^mmm<D/'^^->^Mmt^/'^'^:^- 
20 ^) ^nmmom imm^^'p^zmm^^tmm^zn^^n^o 
Tztxums 3 \z^T^^r^/'^^->xmKi:}yi^^^^mmmm'^^m^ 

^. 

25 S 6 1 0 ^m^WOZMPflTl (^#WiCt*ZMP 
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8 2 

i\:^vtii\^^^^\z. mumi \z^'rz:t<m^^fi^o retch, 

fsi^s s 6 1 0 -r^^^n^^m^^cozMPfiai/^^p^ — -IK 
t <^^L';^^iei#^<z)ZMP$>i3i^. ^m^^(DU^mzui? 

15 t<i:r^o 

^tC^Jt<& Ts2 Jd^fS^rS 'feO-ea^S, ::ne) CDBt^J Ta, Tb (OWL^O 

20 ^if:>^^*^ ^n-en Tm :fe J: (D^ Ts2 (D|g^oft::;^tl^^Ta&§c 

^12 OUaBJlcMoT, ±fBCD zTi: < S 0 2 6 tCS^f MS (^tel^# 

25 < ZMPill5lA'^^-iS'3{>t^iE$nSc 



wo 03/057429 PCT/JP02/13595 

8 3 

^Ts 7 0 0 ^mxs 7 0 2 \zm^. uum zmf /'^^->t^(Dm 

(D^^^^m (^^M^miz\t. ±#:7K¥{i«7is. ±^mm^mmm. 
'^m(Dmi^m) ^^m^wmmi^^izmrnvTzho^. ^m^mwm^ 

S 8 0 2 ^mx S 8 0 4 V:»T. m^^^mmmM k H)^ 
^m^^m^mm Tcurr ^tu-r^^d^S/^^ (k ^ Tcurr X^^f)^^ 

i)^mm'^n. ^(ommm^Tij^YE s$>^m^i,z},t. sso 6(0^0 
^^mmm^M'^-:f)i-^>\zm^. _^m^m<DmM k op^^j&t^ 

s 8 0 4 izm^o 

s 8 0 4 <Dmmm^f)iNox;&^m^iz\t. ms 5 (c^-r:7 0-5^^ 

&.±<Dmm\z^ir). u<D^m0^tmmi!}^^m^-^x^m-^n^o 
s 8 0 6 (Dmmmmm^M^':^)i-^>x}t. ms e \zm'rmm^m 

^ :^-^^m\z. me }iz^vrcmnmKtimm.m^(Dmm k iz^i-f^ 

^--^(DZMPfimA'^;^-^SrS(C. EI 7 (C^T @ ^ Z M P ^jI m 
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10. ^y^-^. m^tjmw.^^m.m./'^^ y<-^izf^cxMi,^\zmiL^\z^m 

$ n § o : - 

2^viTs 9 0 6 \zm^. s 9 0 0 x^}^rcmumK:hmw.^^(D^m 

15 isfiwm^n^o z:(Dm-mu< M,i^mz}itm^m2 1 <Ds 4 0 Q tm^(D 
}k\f^xs 9 0 8 \zm^. ±^©$p<:^8e)}^^#:a^(>i&it^im^#iM-r 

BI21<Z)S408 tmM(DjlIimizJ;:Dnt^iDn^o 

20 -s>:vi*^s 9 1 0 \zm^. mmm 3 2 © s e 0 s x^Mvtcm^-tiT^^ 

mKt!7ii^^^^ Fx ^nFxmin, Fxmax] ^ ® ;^ fcC J; 5 IC^^ $ n ^ , 
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8 5 

^(Dmm^t. 0 2 1 ©s 4 1 2 (Dmm^mTm 2 2Q>yu-^^--v(D 

fen^o 13 3 7(D.:7D-5=-ir-hT«. STS 1 0 0 O^V:^T. ^^J k 
J^^MIB® 3 2 OS 6 1 2T^^Lfe±#^^^^7nMP«1[Ta, Tb]{c:^ 

sioo2y&^e>sioi4 ST^MSjo^^ff ^n-So 

S1002/0^&S101 4^Ta)MS}*. MiaiOBI 2 2 CDS 5 0 435ie> 
S 5 1 6 STOmat I^CT^SCDT. IJgBJ:£#IH&T<5o 

S 1 0 0 0 ©fUif^m^^^YE Sl?fe^^^{C«. S 1 0 1 6 ICji^. 

^(D^^. ^^*^®^^KfC#t)§MfBEI 2 2 ©S 5 1 8 <hM?& D . Z 
MPrec J*. — ^ffiO©A^-> ( ^.T: t> S IS 2 6 {C^f - > 

©iS$;&^OTfe§A^^» Jc^^^nSo ^tC, S 1 0 1 85?^^ 6 S 1 
0 2 6 STOMfflj^tfrtotL^o S1018;&ie>S102 6 STCDMS^, 
MtBEI2 2©S520;&ie»S528 ^T^MS i: 1^ DT^ §CDT?|Jggg^ 
#B&-r§o ts,^. S1016~S1026 ©MS7?t*> ±#^^^55^ 
-^>bZMP^#fjlZMPrec ©I^^M ^3:^ 0 § ® S 1 0 

oT. ^=OibT. S 1 0 2 2, S 1 0 2 4R0CS 1 0 2 6 CD^aCD 
^^fT;^ci:d J;5(CLTfeJ;V:»o S 1 0 0 0 ©*lJiri^^;?>t y E S T ^ -5 :^ 

Oi:;^j:§^:<i:j&.e>. S9 12©jglSTt*. Jt ^7n«8 W [Ta, 
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8 6 

^±(D^h< |1I36©S912 CDMa^^T Ufc^^ ^^V^T S 9 14 

mwm (Pt^jk=o) >«>^&^ffiBt^ks-eii^jD#-rs) ^tiz^^-ox^ 
^mwm mm k=o) ^^^m^mmiz^xmmimM'r^) ctiz^-ox. 
15 i^mmMuamm^m^Am^'r^ i^mmmi^m c^^j k=o) f)^^m^m 
&\z-^(D±i$immMmm^m:^m^'r^ {^m^mwm (Nf^j k=o) 

20 

-r n;i/A k;/^^tt*ijra$n^o <^V:»TS 8 0 4 {CM D , S 8 0 4}C 

^-r^ft^J^J^^^K^LUT^^i-SI^ t) . S806i:S808 (Dmmi)^m D M-^tl 
25 §0 -^bT. S 8 0 4 {3S^T^#5&t^:t^b7&< >^ErD e>> Tf3it)t>mif^ 

^xu^m^^(D^mi)^mThrzB. ms 4 <d s 7 0 4\zmtio 
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8 7 

S 7 0 4 ±W2or^t < S 7 0 2 T^J^) 75:^|lI^^^$fiBT 0±#: 

Ti^^&immm (Xe, Vxe) j^^^^SC^:^- q 0[k] (k=Tcurr) 

^vi-es 7 0 6 \zm^. ^mm^mmmm^^ cLO[h]t^^0^isim 

5 ^ftf^:^^ q"(iai9©S224 ^-^ibTc^O)) t § ||$flS^t5C 

^1^:$^^^ errq 50^^ 0^©^;^^ 1^X^86 e>tl -So $e>lC, S 7 0 8 fcit 
^O^JbT^j^^^m^^m^ errq 7&^fl^^|gfflF^ (Ojfi^CDfg 

S 7 0 8 (?)N3J^j^mj&«N <J: 7 1 0 izM^. a = A a 

10 ( A a f^m^om/h*) tb. m 3 s (Dmmizm^TmtEoummzM 

mmiz. mi^^i^(DU^m^^^9Ywr^o ccx> m3 s^mmux. 
a t*. ^m^m-m^mmm^^M-^^mwrn^WL^^izi^^ ^r^n-^ 

irfsit)-^. mKti 7K^}^^t^^mm-^^-\-^\zm^^ iits:^mm\z:^\^^ 
20 '&^Mmm\z:isn^UEmzMP <Dmn.^<Dmm\z^t>'ftxm^-^n'r 

Vi^o ^cj::fe> S 7 1 0 X a = A a ih-r ^^E©^ g Z M P fljl 

errq (Dmit^mMt ^ r:iit>X' ^ ^ . 
JitSOcfc p tCS710fCT, a = Aa tVXUBmZMPWlM^miE 
25 bJ^c t-^(D^^|Hl^^&j^$i^X^^bfe^> $ e>^CS 7 1 2 tdji^. 

s 7 1 0 x^ibrcu-^mmmmmx(D±i^7ii3f^mmm (x e 1, v x 
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8 8 

5 errq $ < 7^ § j-otlT A a tr^ii^ ^ it ^ J; "5 A a^m 

• VUn-vm^^m^^mm errq SfP^ggfflI^lCiRs6S^:^:}^^T#§o 

S 7 1 4 JCit^. /"^^^ — ^mmr ( A a tC^T^I^^^fC^ 

10 -m^. a = -errq/'r. T 75: S 7 0 6 ^ ® ^^tit ^ 

errq Sr. S 7 1 4 T 5lc Js6 ^ — ^5? r TSll-s fit ^ ^ a ^ T 

15 J^CViTS 7 0 2 ^bT. S 7 0 8 ®JpJ^^:^j;i^NOT^^PS 

0 ±tBbfe s 702~s7i6 (DmrnT^^m^M-^n. s 7 O S OfU 
ifjS:^j&«YE s ^o^iMI t) (s 7 0 0) ^ 

^^tTS 7 18 tCjityo 

(ZMPrec) (D /"^ ^ - yi)^^^-^ tl ^ o CCT^^t^ZUP 

rec mim-r^^m^mmmmo^mmm-v. mKti7i<i^m^^^m 



wo 03/057429 PCT/JP02/13595 

8 9 

Mmm^m^-^^ixh. ^M^mmmmmj^:^ tM^^mmmmmmm^ 

JET ^Tc^OhO-V^ ^ o 

^) (Drnmu^mt-r^ i^y)Mi^m\z\t'Bm(Dmnj^(Dmm^mmz 
MP (Dmn,^mmiz^t}i±^) t^\z. -^mm-^ ^m^amtv. ^to 

cJ: -5 Z M P rec jO^^ ^ Js6 e» n § , TcfdV. S 

10 7 1 8 2 6 Tm *5 J;rX Ts2 ^^n-^'tl Ta, Tb tCS^il 

i^mmMmm0m:&^^m^^\zmm\z'ofii},f^ ^t\t-^mizux^ 
^(D'^m:^^m'Bmm(D^m\zi&-:^^n ^ ^ o \z. ^^/^^^ sr^^r 

^ it-^o 

MS-r^t, 1 ^§0«t>-e© Z MPrec — >^1«||{3b, 5^^A° 

20 ^#:^^i^ioW^^^^^^{::]g^t;i':3;^frf T*fe j^Vi^&t. z M P rec 
mm(D:::t < S 7 0 2 T Z M Prec /I ^ — > 0 $ ^ 0 t LT^ 



wo 03/057429 PCT/JP02/13595 

9 0 

acycl 2 6 — >) i ^ ^ M bl © T a& -5 t f o 

IKDck -5 UT^^^^nfe^^^ Z M Prec ^^iE^^ tn^rJ^. ^(Di^ 

10 _ s 0 2 4 \z.^\-i^'^%^^<D^n^m^'^M^^^^)v-'^>(o%mf^ 

^7 bfe^.'^.T5l<J6 e»nfe:*:*©^S^^ S 3 1 0 CD^ 3 0 . 

3^3 1 fCj;oT^5g$nfc^^^^|!J»i_h#:^^:^cfe j:t;t:^7im&:aj»i 
Mtb. ZMPrec — 5 1 ^ \Z.^\^XM'^ ^tltin — > 

iM-^ifi acycl X%^m2 6 ® iS^ - > ) i: b J^-^ 0 ^ 

15 ^) 1 ]!iilll^^j^«_h#:^^;^ t:^j^m^^n^n 0 lorg. v0 

lorg «h "t* o 

C^IT. A 0 1, Av0 1 J: d tC^i§"r§, 

A 0 1 = 0 1- 0 lorg —^5 0 

20 A-v© 1 =v0 1-V0 lorg —3^51 

A0i:fea;t)?AvaiJt. ZMPrec ^jE^^ 1 

(rym^n^mmo^m-^m.^^^. t>b, a 0 1 :fej;tXAv0;&^*o icj^n 

25 Z MPrec ^^jE^#lC5l^i^ViT, ^HI^^ l^ill(OT;V:l U XA 

JCj;oT. ZMPrec - > $ ^ MtB acyc2 t b T B 2 SS! 13 



wo 03/057429 PCT/JP02/13595 

9 1 

htz^^^X. A 0 1 :fea;rKAv0 1 5^^ 0 tfSi^^m^m-^MM-^ bcurr. 

s 1 Mm^m-^mm-^ bi ^^nb. ^^rz. bcurr >t^m^m(D-^mm-^ 

UAyeU. ^m^^-^mm-^ bcurr, ^ 1 J^m^^-^J^iS^ bl. 

m^^(Dm^±^^^mmi^n^^<D^m±wmmnmm.<Dm. v6> err 
10 iii^i:<Dm%^n-^. 

A 0 1 = cll * bcurr + cl2* bl + ^ err + el * v 0 err — ^ 5 2 
Av^ 1 = c21 * bcurr + c22 * bl + e2 * v0 err — ^ 5 3 

TdtzV. cll, cl2. c21, c22> el, e2 ^HI^^, Hi JSIU^^© 
15 -h#:^#m7n^— P<> h ZMPi^^ffiZMPrec — >® 

n^^-^ {^\zmm\zm^^n^ :^-'^) i^E\z^^T-mm\z^'M. 

i:Oi^#T<DJt#:^^:^0[)^ (9 err :^ ji^ V 0 err ii^M^^tl^. 
20 ^V^T, gS; 5 2 . 5 ^ (D%^T^^ cll> cl2, c21> c22> el> e2 5&^, 

^MZMPrec n — XD n ^ (# I^W Jc: B5f S ^ - iS' ) 

25 bcurr, ^ 1 Mm^^-^mM-^ bl /?>t^^$nSo ^5 2, 

Z(D-:^m^O t.L't^mSL^n^^m<^h\Z^^i:. bcurr, bl 



wo 03/057429 PCT/JP02/13595 

9 2 

bcurr tC^^^n^o 

5 ^viTS72o \zm^. m^cDummzuF A^ — > (s 7 0 0 (om 

&.T\zmumzMF n^->\z±^mmm7c=e:--:i^ > hzuFrnm-m 
s 7 0 0 <D)v—-:/iz^\^^x^m-^ti^m^m^^\t. m^Mo-mK. ± 

i^mmUTU =e-' h ZMP mWmZ MP rec 0 ( Z M P rec (D-^M 

s 7 1 8T^se>e»n;^±#^#m7c^-^>hzMPii^^ii/i:$^-> 
20 ^i^mmMom^mmizid'r^'m^ o\zm-:^n^rcib(D±p^mm 

vfi^v. s 7 0 0 (D)V-':fxmmmizn^nrcUBUzup ;'^^-> 
^mnE-r^^tfSiK. s 7 1 8xi^ibBnrc±^mmu7t'E-^yhz 
MPmm-m/^^->iizmv:^r^±ii^mmMMmm^m^-^^^ mio^ 
.25 ti^w-m^w (u'^y h (DMio tm^t3<D^ij^'^BUz MP \zi^m'r^'E 



wo 03A)57429 PCT/JP02/13595 

9 3 

7°T«J^ei)(c#e>n§fecD;^>^CT&$/^c^:<T^^^^i:•5^c:^ ZMPrec \z 

ZMP («i!ilc«koT^^f ^M:^3^i«'tt:^3©^;^>©i^tt^i»'^l^ 

10 > h ZMPm^ffiAiS'->^SP^bfeAi$7->'^a^ZMP A:^'- 

>tVX. S718 •r^2se)}/c_h#:^^«7E^-^ > h Z MPife^MA"^ 

15 u±^^. ummzMPAi$^ — >iz±^mmm.7c=E-^>hzupmm 

gl 1 2 IcMoT, ±|B® ira: < S 0 2 8 tc*5 UT^im^^ A ^ ^ -^5^ 

^miEvrcWi. $>^\^^its 0 1 6 (Dmm^^i!}^Nox^^m^iz\t. s 

0 3 0 tCal^. ^H^^I^I^fitd^^^^n'So 

20 SOSOT^i. ig|360S9OO/&^e.S91O * T 1 1^ — <Z)Ma^^ff 

/^cct)n. ^tc. s 9 1 2 <DD-y'';v—^>x$>^m s i (ds i o o o~s 

1 0 2 6 (Dmm-j^^nut^ti^o r^rdv. z.(Dm^. 03 7(^sioi6 

iZ:^l^T\t. ±i^mmU7t^- :^ > h ZMPmnm (ZMPrec) 

0 fc^^$n^<^)TJAfcJ:< > 0 3 4 ® S 7 1 8 -e|g^L;fe±#: 
25 ^^mTC^— >^ > b Z M Pt^^M (ZMPrec) A ^ - > iCl Ig^ $ n ^ o 
^^V:*^ ^ 3 6 O S 9 1 4 <h|S| — CDM3S/5>^^||fT$n^ ^1 niC J: D . 0 12 



wo 03/057429 PCT/JP02/13595 

9 4 

OS 0 3 0 ©^31^t^7-r<5o 

. ^^^(^^ti^tmmzMPizmm'r^^-^>h^m^^mM(D^mmm 

10 (Dmmmizmr)>^^mmzMF mmm) mr}0mKti^-^>hmm 
^^Tmmm:^i7kib&ti^o ^vx. z.n^. mm^MmcDmmmm^ 

hxm^^tlzjzr). :^}:^>:tj^^>±jviz>X5'mfSimm^Wji¥<D 

L5 mz. ^(DMuumm^zmm^v. ■;zn^m^mf)m±iztj::b(D:^m 
<rc&<Da'-t!y hy>()u^izmi.x%r^Mm^mmvmi¥Mt-r^o 

0 \Bi^^}.z:^n^mm^mm^^^r^^^\zvxh^i.^o 

. j^v^Ts 0 3 4 \zm^. ^^^^^Bt^j t t fznm^i.. s o i 

^ 4 ^0mvx:^mmmmizm;s>mm(Dmi^^^ ^izmmr ^ iz. ^ 
5 m^j^mni 0 o\z^\.^x. ±^h^^^izBn^mf)^^m^n^. ^ 



wo 03/057429 PCT/JP02/13595 

9 5 

'i>;j^:i3 cfc tJ^^ a ^#S¥J^M :^ :3 > 7^ ^ -1- T > X 

10 Wj^^mm 10 4 j3me.n^o 

15 T^mi^ 2, 2CD12«CDMg& (ICR (L) 3^^) 

(ft) bT^^n >hD-910 8JcM^o > h D--^ 1 

0 8«. n#^> h^M#^5';n 0 2-e^tH$nfeMiP^ftfi^ («t) 

§@^{t<i: UTDs}^-/ hi® 1 2M®Mt&0^&^Jit^e^iJta|f 
20 % (flt) ^#mbT^^:3 > bD-"^l08lcm^<, ^>an> h a-^ 

losti^ o#-/hmM#^5^*;pio 2 T#m$ n;/bP0^iiLjg^ 

25 3 4 (CJ:oT^W$n§c O^^tUffi «ttf IHIt 3 > ^ 5 ■< T > X ibf^ 



wo 03/057429 PCT/JP02/13595 

9 6 

errx. 0 erry mV < \tBm±WmmM ^ZM-T ^mm^M OMBT . U. 

10 -p) mr)\,zmm±mKi3^-y^>hifii^mT^^-o\zBmmRti^miE 
^oT^ zLn^(Dm\zh V— Y'^^^%'^^■X'x^^^\zfs.^^<-'^m, 

^*B^ucgiif^«, ■^^m.Kifi%\z^m\^fz.m^^ 10-277969^ 

25 S 0 2 8 (dcfeViT, M^c^J::i:<. ^0^^ CD j^l^^tSC 



wo 03/057429 PCT/JP02/13595 

9 7 

^m^mommmmm^ATfit. ^mmmi^mmms^^^j^Q. [o] ^^la^^ 

^1 oxmmvr^^mm^}'S:. m\t. ±m(Dm.m^m:Mm\zm:^'r^ 
10 mm^^xm^o 

^-^iz^^-Dxmm^^^v. ^(D^i^mmi^x^nmm^^/'i^ 
^-^\zm'Dx^m^mi:)mv^m.i.r^h^. :^^b:fe^^cD±#:7jc¥ 
&mi)^m'^mm0^(D±^^^^m\zu^'r^ ofi-rJo ^t)\z. 

Cinf*. #1^ 2000-352011 n<D%(Dtmux$>^o 

m\z. :$^mmj^m\z:i^\,^x}t. ^<d^w i^mm^ifi^n^m\zm.^ 
<) ^m^^^ ^^\z. ^m^^o:>^m-n^ — (D^cD^mzMv n 

20 '&BT^t-illM«^ ±,mvTz.^^\z^m(Dm.m'\z^\^xmWi^^i)^-^ 

f 'g) ck -5 ^ ^ife b _b # tK ¥ « ill 51 ^ * T . 

^m.mmt^-'^T^^z)\z^m^m^^i^\^. m^^x'^'^^m^mx^u 

25 mm(Dn<. ^^BXTf^tWim-t. ^m^^^m^iio'^nm.mm^t. 
(Dm.^\z^\,^x\%. —^mzn-^AXT^'t^im.'fy^^'fnx^^^^ifi. -e© 



wo 03/057429 PCT/JP02/13595 

9 8 

^^•r„ ^(D^otam-^u. ^mvr:imM\-^mmmiizmwcvxh^^o 

v-^<Dx. mtj^'ey^)i^m^^x^m^^/'^'y izm-oxm^^^ 
^v. ^o^^mfiMvxMnmm^^/^^ \z'^^xm^^mr)M 
20 v^rnvrcit^. ^^i^r:ii^m(D±i^7K^^mffii^nMm0^\zmMT 

mm\t. mm\z\i^. m4 i (Dmm0<i:v\zmmm^iizf3i^o ^mm^o 
25 —xui-ftiui^^fsi^^o ^Tc. ^mm^^mm^ii^xmmm\zibib^v 0, 



wo 03/057429 PCT/JP02/13595 

9 9 

5 f mi^±i^:^^iiLm, mm±i^7i^^mm) =c 

'"^ 6 0 



10 



f (^Sg±#>4c5F'feM, 0) = ^^±#i7K¥^M -"^6 1 
mWci (J^^-h#:7K¥&S, i^^_L#:7jc¥jSS) (Diild^^^ft^iJ^Ofit 



20 Vi, 

v)\,z. u:^y h:^i^m>b^nmm^m^^x%^\^^. 



wo 03/057429 PCT/JP02/13595 

10 0 

. ^ (ka*M *Fz)*(ka*/i *Fz) 

5 9 

\z. '^z^^)V':^u->±x(DMWjh^^^j\^':fu->±-v(Dmm^nm 
^^\^^\t^mz^ii>^>z^mif)^&^o 

m^\zi:tm-r^<Dx-. ^^A°-^pc-^ibT. mRf3mm^^mm.o)i^ 
m\zmMvx^mt>f^\^^o :^n^\izmD^ tx$>^o d^-/>(d 

ife S ^ L> «ll M i C ifi V i ^ Si -r ^ ^115 -a (^) it j$ m #1 jI ^ ^ ^ -r ^ A- ^ 

m'\j>mmiinmmmm\^. m^^m\:''fy^itmm^\ztsi^(Dx. rnKtimw^m 
^m,m<oi^t>^\z±i$i^mM\mmmm.^m^^x^]^^>o mm\z. mKti 

25 mmm\z:^n^mKt!7}<i3^]^^^^if^^(ofiFm-ii^m<Di-^t)y)\z. u:^^ 



wo 03/057429 PCT/JP02/1359S 

10 1 

y h0±^m'b7i^^-mmmmm.\t. m\^mc'^^itmmm^z$>^<Di:^. m 
^#:fiii>*t) D (DMmmmfi'^mt'r ^ t^iz^^m'bhmit'r ^ o z.<d 



wo 03/057429 PCT/JP02/13595 

10 2 

\zmiL:^m^(Dmti^fsi<f3i^ (^mm^e- }^(Dmm^-mm\z^^x^ 

10 - f3:\f^) J&^e»7?a5So 

j^;K;tr7jc5p^^^^^ O^'fb-^it^^i'^Te^z M 

20 /J\$ < 3^^}^^ 6>"ra&^o 

1) Ell 1 tc^b;^.*; 5 lc?Iic(^ U >i7 ic®^§^^b:/c#m?^fci:^5^ 

25 2 ) 2^iiaii^Ai3 2000-35201 m\zm^nr^ sm.M 



wo 03/057429 PCT/JP02/13595 

10 3 

(Dmij^mfsimm^zM-r ^^m-ii. ^m^m\zit^xA^^\^^o ^z.x. 
m^it. ^m^mo^mmmxu. mi o (Dmid^'Ev^ji^ ismj^ + y 

1<DS408. S412) X\%. #lfflJ# 2 _h#: 2 4 \Z 

(mi 0 <D^y')vxmm.^ 2 m, 2m^m^vft 1 n^+yy-i-^ 

0 tvxmt^m 2 i(DS408. S4 1 2 (omm^nfsi'^ ^ o iz 
-rnt^ckv^o ^(D^^^zt^ m'^^^(D^mmm\z:^i,f^mwML^ 
±mizw\mx^^o 
m. m$'^mmmm\z:^\,^x. y^ay^mm. yu-^-^-h. ^^zs 



wo 03/057429 PCT/JP02/13595 

10 4 

mmm 1903206 \z:^^\^^xwm mm ts) ±#i&E^a zs 
^-r^^^^iz-o^^xm^T^h. ^mmA-fy^^iz^m^ 1 0 - s 6 0 s 

mm.m\z:^^^oiz^^vx%M\^^o mmmmmi^mtiu. ^\zmm'r 
10 - ^m<DmmvfM\z^wr^f}^^x^^o w^-r^t. mmifn-^^o^zmi 
(wnm^xi^^^ mmmmm.i\^mtii)mt>-^m\^^^^^o m^z 
mnm€^t. mmmT^^=LX.-^(Dh)v^i!)^m±\zu^:^^nf>t;^ 

^^izm^-r^t. :^m-mmmx\-i. ^1 oos 2 0 6{c:fev^T> ^ 
15 mmmxu±^mm^m^^^^^^ ^ m^^m) \z^mv. ^ 
n^j.9V(Dmmx\tum^uw.Kf3^m\zmtim^m^T^^o\zAiw-^ 

m^m^ifiwrs^ {■m^^^ii^x^ mmi^ifim.^m-m\ZT&\^^. ssv^ 

20 ^ne^^«. a ^^itJ^S:tr 

^M^aio^rt < > mm^m^-h%\^rz.y)^^^\zmm^^'^m\^^t^K> 



wo 03/057429 PCT/JP02/13595 

10 5 

10 (0 1 2 0) S 0 2 4 T^fe-S %©) ^^J&X:^^. ^ \Z^ <D^UCOM 

^mn^ omti^^. ±m^v y°\zm-z^^h^Tmnh^^^^-^mm\z^ 
^xmn^m-wm^m^:^ib^^o\z-rn\t^\^^o z.(D^v\,ztn\t. 

^ife B a © ^ « & iJ M T ^ ^ o 



wo 03/057429 PCT/JP02/13595 

10 6 

- \z. BmzMP y^ — ^^miEt^^'^'vu. a^zMPo^jEfitc 

10 . ^mm^^m^izUs ^(omiE\z^vx. ^iii^^^«±#7ic^&Mj&^, 

:^^uK>^mmizmit'r^(Dx. ±mmiEm(Dmmiz-^r)0<<DmmMW(i 

Mn^miz^-/3:\ff^ (jg-rj'^^^s) rcit><D^Bi^^<DmiE^mhiyX. 

15 mx\t. m'^\Z^^X\t. @MZMP A^p^— ^©^jE« (lflB0 3 8 
CD^iE« a) i)^7^±izr£^ Z. i:7f)^$>^o T^hXU. ^(DMX-^y }d>^ 

vxi^^^mm-fy^^^^^fsiO-mmxi^m'r^m^ c^ffM^) f)^^^&n 

\z. ^mzuF mni3mz^\^x'i^^\zmmzi^'^ <'t 
20 6'•ri^^M5&^^c^o ^<Dms'^\zvt. ±,m\^fz.^o\zBmzM-p n'^ — 
^^^(om^n^ %miE-r^z}iifim^\y\^^. ab. z.(Dm^x 
mn. M.muMm^m^t^z.t.^mz^mffi-^^rz.t>vyx-^^f}-^ 



wo 03/057429 PCT/JP02/13595 

10 7 

\z—^-^i±^rc^(DmKtimis.0.^n^^-^^^n^^y homti^m^ 
xi^^^m-^izu. mtE^mmmm:^^—wi.-^'&^i^t)V\z. {p^fsi<L% 

it5im«k Y) ^±]Pi^\z:k^<f3i^^^\zmK:fomW.m^/'^^:^-^^^ 
i -ifeT ^ J; -5 t> ® la^tJ^ A 7 ^ - § b T ^ o 

25 -r^' ^^^UTfe^l^^o 

fe§ ViH. I1I34©S718 lC*$ViT^lHl^^(D±#:^^:^:^t^#^ 



wo 03/057429 PCT/JP02/13595 

10 8 

(ZMPrec) (D A iJ' - > & § ^ ffl T » fJ^R^^s 

s 7 1 8 (D^m^ ^ i^^ummr ^^m^^ (D ±i^mmw.7n=t- >hz 

MP^^{|£ (ZMPrec) ^ ^^"T ^ jSU T > ±#^#^^± 

5 #»a&M(c:. Ji#^^m7n^-p^>hZMPm#ffi^^E:ti#&ii:^!fe5i' 

^M:t!7K¥^^W^^^ffl[Fxmin, Fxmax] ^ . ^C6 2t^6 3&^^M 

10 - 

Fxmax = kmax • ti • Fz + kc • (XG- ZMPx)/(ZG^ ZMPz) • Fz 
Pxmin = kmin • n • Fz + kc • (XG- ZMPx)/(ZG-ZMPz) • Fz 
(kmax^O, kmin^O) 

-aS; 6 2 

15 

TzLfcl^. Fxmax ^ 1 2 T Ka=l t b ife O Fxmax ©{it ck D ^ 
< :^ e>5^Vi J; -5 JC^^ Fxmin ^1 2T Ka=l thfam-^o:) 
Fxmin (DffiJ; D /h ^ < & i; "5 IzmM-t ^ o 

CI ill?. ZMPx «@^ZMPC»7K^&«. ZMPz ^^a^ZMP <D§&it 
20 CM^^-To 

^jfe^l^H?, (XG. ZG)«> il>fci:< i fe±#:cOM.^>^^tfM,#>S'^<^ 

mti tm^ti t(D'^ti^TB:mm\z^±'r^mj^(D^miir^ (xo ta7X 

zG }tmm^m^^'r)o n^^mx^t. (xg, zG)jt. ii>7^ci:< 



wo 03/057429 PCT/JP02/13595 

10 9 

(Xb, Xz) Tfe^l/^o 
^ (l&tB^C 1 2 

kc = 1 . fl^'O Fxmax t Fxmin ^m^O izmMiytcm^iZ^t. @g 

5 zMP(zMPx. zMFz)izi^m-r^mmmRti (fx, fz) 

10 ^tc. ±i^7Kw-&imm,m(Dmmm\t fx ictb^ii-rsoi?. ±#7jc2p& . 
m:WiM<DMmm(Dmit%m'p^^\ztjiV) ^ s^zmp ^{^iEbfe t^co^ 

^j^Si^TK^^^co^'fb/O^^J^fi^j mmm. ^J:=^y) iz^fSiV. 

15 kc= IJ&^O, kmax = kmin = 0 tlS^t bi/b^-a-tCtl, IM 

miZ. (XG, ZG)/^>^^^#:a^L^(D«'&)o 

^fe. ^6 2lc:*5ViT. (ZG-ZMPz)Of^t) D ^Bf^©^^^- U 
Xfe^^^i. ^ff ^^ff ffTtt. (ZG-ZMPz)«. < ^HlbfcCV^ 

20 S&bT*) 1 0 — •fe> b@ae~e2b§) 6)T«.^o 

kc= l/^>^^> kmax = kmin = 0^ /O^ ^ ^ 6 2 V> X . (ZG-ZMPz) 
<Di^t>^ \z;^^m^(Dmmiih. (XG, ZG)§^#:a^i>'e:S<t: bi/Si^-^, 



wo 03/057429 PCT/JP02/13595 

110 

^Tz.. $> ^i)^ci^nm^f3i^m-\z^n^ AMD . afp> amt. af 

- T^^ZSAMv /AM r }^ ^CD^n^*nCD¥l^{fi=^:?lt2e>T:fe ViX> -^tl 
§fflViT%^Vio AMP. AFp. AMr. A F r cfe ck A M p / A M r 

\t. (mmt^<D^itm) jcj^ot^^d^od-i?. ^mm(D^mz:t 
10. \zi^ib^:^mzm^x. mm^t^^f^T-r^i)^. ±$&=E^)v^y)^mm 
u^^jv^m^^Tcm^izii;.. mmm^:kmizm,mx'.^^o 

MBm 2203504^^ eS516 * T ©MS^ «fc t^EI 3 7 (D S 1 0 
02>6ie>S1014 *T(DMatC:feViT. ^H;^7K¥^K^ Fx IdffW^ 

S 5 0 6 :fe J;t)C*;fe^iS l 0 0 4 tCcfeV^^T. ^"T, ±# 

^#^sn3i^3 om^m^^^ \zm'rit^0±^mmMM\mm&,<om 

D refit ^ ^ rec <h b X S o 



Fxtmp = AFp* atmp- jS rec*AFp*AMr /AMp 
25 + msup*d2X&up/dt2 + mswg*d2Xswg/dt2 



7 0 



wo 03/057429 PCT/JP02/13595 

111 

rec*AMr) W T 56 t;: 5^ ±#:M it ^: - F (D HP ( - /3 

rec*AMr /AMp) J; o D § 7K¥^^ & it ^"T -5 c 

5 ^ 7 0 tC:«fcoT^^$n^ Fxtmp D tJ? -/ h 0 B&mPI^ @ i^^^ 

BI37OS1016 \Z,^\^-^xm.'ifi 0 {C — -5 Z M P rec 0/13? — 

w^^mnfi^^±'^ <~tni:v^om^\z\t. -rnffirh-^ <ts,^ ^^\,zm 

2 6 \z^'t'^'f^n^ — >(OM-^^ 0 l^i^\zwt'^ly'x%mt)12i\^o ^of^ 

D fC. ^n£/^P^OBI 34<DS7 18IC::feViT, S7 18 
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